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FIRST PART 

ORIGINAL ARTICLES 


The Recent Work at Rothamsted 
on the Partial Sterilisation of Soil. 

E. J. Russeix D. Sc. 

lyirtttof of tfu RoihamiteJ Expenitu-nt Ptalton. 


The investigations which I propose to describe began in the first 
instance a.s the result of an accident. In virtue of its large population, 

C il absorbs a considerable quantity of oxygen and evolves a correspond- 
5 amount of carbon dioxide. An exjieriment had been arrangetl to de- 
inonstrate the well-known fact that soil heated to 130" C., and therefore 
Brapletelv devdid of micro-organisms, lost much of its power of absorb- 
ng oxrgcn. By an accident, the autoclave was not available and the soil 
»as only heated in a steam oven, and it gave the remarkable result that 
tfi power of absorbing oxygen, instead of falling, as was anticipated, con- 
iderably increased. Now, the steam oven did not kill all the organisms, 
«t spared those capable of forming spores, i. e. sterilisation was only 
artial. 

Partial sterilisation by means of volatile antiseptics gave the same 
The condusion was drawn that partial sterilisation increased 
bacterial activity, and consequently the amount of decomposition, 
lit increased quantity .of plant food thus formed is shown by the amounts 
up by the jdant. Table 1 contains a typical series of results: 
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Table I. — Weight and Composition of Crops grown on Partially 
Sterilised Soils. 



Dry ll 
Wd«hl |i 

Percentace CenpodUon 
of Dry MaUer 

Welfht of Pood 
by the Plant from Syd, 


Gnuns (i 

[1 

N 

' 

P,0, 

K|0 

N 

PA 


BucAwAdiU : 

Untrealeil Soil. . . . 

i! 

t8.m il 

2-75 

1.81 

5.62 

0.499 

0.330 

i.oi^ 

Soil trmteO with Car- 
bon Disulphide . . 

fl 

23-27 ■ 

3-15 

2-34 

5.97 

0-733 

0.544 

i.jSg 

Mustard : 

Untreated Soil .... 

15.88 

2.30 

I.OO 

4.20 

o. 3 (i 7 

0.159 

0.068 

Heated Soil 


4-^3 

2.08 

5.02 

1.077 

o.5ofj 

1.221 


This experiment confirmed the earlier results ot Oberun and nthus. 
Further iuvestiKations led to the following conclusions: 

1 . — Partial sterilisation of soil, i.c. heating to a temiuratnrt 
of 6o® C. or more, or treatment for a short time with vapours of anti- 
septics such as toluene, causes first a fall, then a rise in bacterial nutnbtis. 
The rise sets in soon after the antiseptic has been removed anil the soil 
conditions are once more favourable for bacterial development; it goes 
on till the numbers considerablv exceed those present in the OTigiiial soil. 
(Table II). 


Table II. - .Viimim oi Bacteria and Amounts of .ImmeBni 
Production in Parlialtv Sterilised Soils. 


Number ol Oric*>aUm5 o( l>ty Soil is milUoB). Amoutoia 



At bepnoing 

GcUtin Plate Cvltuies 

After 9 days 

Increase 
duilog 9 days 

'' produced in v ihrv 
Id ports {>cr 
of dry sdl 

4 ■ 

Untreated Soil ... 

6.7 

9.8 

3* 

|f 

SoU heated to 98" . 

0.0003 

6-3 

&.3 

',i 5-2 

Seal treated with To- | 
Inene. which was 
subseqncntly eva- 
porated 

2.6 

40.6 

« 

38-0 

il t?.' 

Soil treated idth To- 
tttene, which was 
left in 

2-3 

■ 1 

0.3 

ji 5-5 


This confirmed the earlier results ol Hiltner and StSbeer. 
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2 - Simultaneously there is a marked increase in the rate of acciimu- 
ion of ammonia. Tins sets in as soon as the bacterial numbers begin 
rise, auf* the coimection between the two quantities is normally so close 
to indicate a causal relationship: the increased ammonia production 
tliereftirc, attributed to the increased numbers of bacteria. There is 
disappearance of nitrate: the ammonia is formed from organic nitrogen - 

tlipotllllls. 

, The increa.se in bacterial numixrs is the result of improvement 
the soil as a medium for bacterial growth and not an improvement 
the hu terial flora. Indeed, the new flora per se is less able to attain 
rh numbers than the old. This is shown by the fact that the old flora, 
Ifn reintroduced into partially sterilisisl soil, attains higher numbers 
d effects more decomirosition than the new flora Partially sterilised 
J plus 0.5 per cent of untreated soil, or an imfiltered aqueous extract 
untreated soil, soon coiitrrins higher bacterial immbeis )i(-r gram 
p accuiinilates ammonia at a faster rate than ])artially sterilised soil 

j ,) The improvement in the soil brought alanit by partial steri- 
itinn is irermaiient, the high bacterial uumlx-rs tx-ing kept up even 
joo days or more. The improyemeiit, therefore, did not consist in 
: rcmotal of the protlucts of bacterial activity, because tliere i.s much 
If activity in partially sterilised soil than in untreated soil. I-nrther 
dence is afforded by the fact that a second treatment of the- soil some 
iiiths after the first ])ro<luces little- or no effect. 

It apixars from (j) and (q) that the- factor limiting bacterial numbers 
ii-diimry soils is not bacterial, nor is it any imMiuct of bacterial activity, 
t dis-i it arise spontaneously in soils. 

5. Hut if some of the imtreatol soil is introduocrl into partially 
rilisol soil, the bacterial numbers, after the initi.al ri.H-. see (3I, Ix-gin 
f ill The effect is rather variable, but is usually more niarkeel in moist 
I- that have been well supplied with organic manures; c. g. in dunged 
Is greenhouse soils, sewage farm soils, etc. Thus the limiting factor 
I Ik- ri-iiitriKluced from uiitrealesl soils (Tabic IIIl. 

(1 Mvideiice of the action of the limiting factor in iintreatrsi soils 
Dbtaincd by study-ing the effe-ct of temperature on bacterial numbers, 
treated soils were maintained at lo“, .’o<‘. 30" C., etc . in a well moist- 
'd aeratesl condition, and (leriixlical counts were made of the numbers 
bacteria per gram. Rise in temperature rarely cansesl any increase 
Uicterial numbers; sometimes it had no action, and often it caused 
all. 

But after the soil was partially sterilised the bacterial numbers showed 
nrinii.il increase with increasing temiwraturcs. Similar results were 
aiiu'd hy varying the amount of moisture but keeping the tem|rcrature 
stant ico°C.) The bacterial numbers in untreated soils behaved errat- 
tly and tended rather to fall than to rise when the exjuditions were made 
re favourable to trophic life; on the other hand, in partially sterilised 
; Hie bacterial numbers steadily increased with increasing moisture 
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Tabia in. — Effect of Reinfecting Untreated Soil into Purtialh 
Sterilised Soil. 



Gal* la AaMnoab 

Nuftte of Bacteria la mHHoae par gnua 


and 

ia 3 t daya 

After ao dayi 

After 3> day* 

After 61 ^ 

Totnened Sc^ alone. 

24-3 

38.0 

31.8 


Tofneoed 80U + on- 
stefiUMd aqueoas 
extract from Un- 
treated Soil a . . 

437 

61.3 

45 .d 

166.6 

Tohieacd Soil + 5 % 





Untreated Soil . , 

JO -3 

32.0 1 46.9 

48.0 


content. Again, when untreated soils are stored in the laboratory 
glass house under varying conditions of temperature and of moisture t 
tent the bacterial numbers fluctuate erratically; when patti.ally sti 
lised soils are thus stored the fluctuations are regular. 

7. — WTten the curves obtained in (6) ate examined, it becoD 
evident that the limiting factor in the untreated soils is not the lack 
anything (i) but the presence of something active. 

8. — This factor, as already shown, is put out of action by n 
septics and by heating the soil to 60“ C,, and once out of action it doesi 
reappear. Less drastic methods of treatment put it out for a time. I 
not permanently : e. g., heating to 50“, rapid drying at 35®, treatment i 
organic vapour less toxic than toluene (e. g. hexane), incomplete treatm 
with toluene. In all these cases the rise induced in the bacteria! numb 
per gram is less in amount than after toluene treatment, and is not p 
manent; the factor sets up again. As a general rule, if the nitrify 
organisms are killed, the limiting factor is also extinguished; if they 
only temporarily suppressed, the factor is also only put out for a tii 

9. — The properties of the limiting factor are: 

4 ) It is active ami not a lack of something else, see (7). 

b) It is not bacterial, see (3) and (4). 

c) It is extinguished by heat or poisons, and does not reapji 
if the treatment has sufficed to kill sensitive and non-spore-forming 
ganisms; it may appear, however, if the treatment has not been «iSd 
to do this, 

d) It can be reintroduced into soils from which it ha.'- been I 
manently extinguished by the addition of a little untreated soil. 

e) It develops more slowly than bacteria, and for some time t 
show little or no effect; then it causes a marked reduction in the mml 


(1) The soils varied iroro mcdlam loams to rich glasshouse st^Is wdB provi'lol si® 
tlUslng constituents. 
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f bacteria, and its final effect is out of all proportion to the amount 

itroduced. 

f) It is favoured by conditions favourable to trophic life in soil, 
nd 6nally becomes so active that the bacteria become unduly depressed, 
'lijs is one of the conditions obtaining in glasshouse “ sick soils (i). 

It is difficult to see what agent other thah a living organism can fulfil 
licse conditions. Search wa.s therefore made for larger organisms cap- 
tje of (testroydng bacteria, and considerable numbers of protozoa were 
5un<l. The ciliates and amoebae are killed by partial sterilisation. When- 
ver they are killed, the detrimental factor is found to be put out of action, 
he bacterial numbers rise and maintain a high level. UTienever the de- 
rimental factor is not put out of action, the protozoa are not killecl. To 
hese rules we have found no excei>tion. b'urther, intermediate effects 
je obtirined when a series of organic liquids of varying degrees of toxi- 
ity is used in quantities gradually increasing from small ineffective up 
0 completely effective doses. The detrimental factor is not completely 
uppres>ed but sets up again after a time, so that the rise in bacterial niim- 
lers is not sustained. But the parallelism with ciliates and amoebae is 
till preserved: they arc completely killed when the detrimental factor 
8 completely put out of action; they are not completely killed, but only 
tippresscd to a greater or less degree, when the detrimental factor is only 
artly put out of action. 

Now this similarity between the properties of the detrimental factor 
ind the protozoa is not proof that the protozoa constitute the limiting 
jictor. biif it affords sufficient presumptive evidence to justify further 
jxamination. The obvious test of adding cultures of protozoa to par- 
tally sterilised soil was made, but no depression in bacterial numbers was 
ibtained; instead there was sometimes a rise. But in view of the history 
k investigations on malaria and other protoz.oan diseases no great signi- 
pnee was attached to this early faibire. 

.\t this stage the investigation was dividi-d into two part.s; 

I. — The study of the soil protozoa. 

:. - The effects of the limiting factor on the biochemical processes 
«1 the soil. 

N'n attempt had ever been made in any of the above exiieriincnts 
0 identify the protozoa, or es'eti to ascertain whether any particular 
prm existed in the soil in the trophic state or as cysts. The variety of 
bnns was considerable, and it soon became evident that a definite pro- 
tanological survey of the soil svas required. 

This was accordingly put in hand. In order to give the survey as 
einianent a valne as possible the investigations were not confined to 
ie narrow issue whether soil protozoa do or do not interfere with soil bac- 
ria but they weitr put on the broader and safer lines of ascertaining 
hrther a trophic protozoan fauna noniially occurs in the soil, and, if 


(i| This is aailt flritli fully la J. Agile. 8c. V (njii). ir-47. S6-iii 
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SO, how the protozoa live, and what is their relation to other soil 
itants. 

The first experiments were made by Goodey (i) mainly witli 
and indicated that these protozoa were prepent only as cyst-;, 
sequent investigations, however, by Martin and Lewin establislitd 
following conclusions (2); • 

1. — A protozoan fauna in a trophic state normally occurs in soj^ 

2. — The trophic fauna found in the soil differs from tlmt (lev-j. 
oping when soil is inoculated into hay infusions: the forms which apjjjjj 
to predominate in the soil do not predominate in the hay infusiuns, ajj 
vice versa, tlie forms predominating in the hay infusions do nr,i 
sarily figure largely in the stril. 

3. -- The trophic fauna is most readily demonstrated imd jj 
therefore presumably most numerous, in moist soils well suppliiil iiitj 
organic manures, e. g. in dunged soils, greenhouses soil, sewage ' -jek" 
soils, and especially glas,shouse " sick ” soils. 

Two methods were used for demonstrating the existence of tlie trtipbje 
fauna. The simple.st is to pbiee some of the soil in a imreelain di^h and 
cover it with a fixative solution delivered through a funnel, the fia. 
tive solution Ix'ing either picric acid or mercuric chloride dis-solved in watj 
till saturation is reachcxl, and then mixed with an etpial volume of alioliii 
In a short time a film is fornieil which can lx- ])icked up oh cover .di]saiil 
mounted in the usual way: it contains many of the organisms in the tnnj 
in which they actually existed in the soil, (’nfortunately, the imthoiB 
not completely under control, ami sometimes for ni> airparent re mo it 
fails to work. 

The second method is to blow air through a mixture of soil and watei 
contained in a long glass tube (.io ce. long) and allow the bubbles to haak 
against a covet slip coated with agar. Some of the protozoa detach tk®- 
selves from the soil particles, are caught up in the hubhlt's, and tlien ;i(lltR 
to the agar on the slip. 

By this method Martin and I,i;wtN found that the doiuinaiit liitas 
in a rich eucumher -aril were amoebae : one was of the Umax teqx* -n wHd 
they gave the name Vahlkam/t/i.i so/i, one of the lamelliirndian type ahid 
they called Amnchu ciiciimn. and there were two tyjres of Thecauioeliaf a 
Euglyfih:! and a Trinema. A garden soil of ijooret quality containeli 
more varied fauna, both of amoebae and thecamoebae, but appTtentlv'j 
smaller mimlrers. Small monads also were numerous. 

Finally, the latest e.xircrimcnts by Goouey have shown that win 
this trophic fauna is intnxluceil into iKirtially sterilised soils the liacteni 
numbers are brought down. The earliest attempts to carry out 'dii- es 
periment failed, as already stated, only one succe.ssful ex]>erimcnt b] 
CuNNiNGUAJi being on record. It was not till Goodey discovered thccM 
ditions for successful inoculation that it cotdd be carried out. GnooE 


(l) {'rtXjDEY, Roy. Six. Pnx.. B. fi (isM). 4*7 -1.'!*- 

( 3 > Martin & Lewin, Thil, TTan5,. -.'ifS (191 4l> 77-94; and J. Agric. Set. 7 (loi V • ' 
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ind that mass cdtnres of protozoa failed when introduced direct from 
(^turo medium into partially sterilised soils, hut succeeded when in- 
«juce<l through the medium of some untreated soil. In these circum- 
inces the protozoa lived, and numbers of bacteria were reiluced. The 
^tozoa used in these investigations were amoebae of the Umax type, 
[se being the forms common in the soil. 

Thus it was shown that these protozoa lead an active life in the soil, 
i that one result of their activity is to keep down the numbers of bac- 
:ia. 

The further problem was put in hand of finding out how numerous 
;tlie protozoa in the soil, and how this activity varies with the different 
nditions obtaining in the field. A dilution method is adopted some- 
lat similar to that used for enumerating the .-^oil bacteria The investi- 
tion is still mdy in its early stages, lint already it is clear that amoebae 
<1 flagellates are present in at least tens of thousands jier gram of soil, 
lile ciliates can only be found in Imndreils. Some of the organisms 
pear to lx; new to science, and many of theni arc of considerable inteTe.st. 

The other part of the investigation consists in studying the effects 
these detrimental organisms on the prix'ess of foixl production in the soil, 
ir this [luqiose it is not necessary to fiinl wli.tt the ik-trimental organisms 
e: it is sufficient to divide the soil organisms into two groups in their 
lations to the ])rocesscs of f<KKl iirixinction: a useful group and a detri- 
biital group. The latter are, more generally spisilcing. more readily killed 
an the former. Conditions that are harmful to attire- life- in the soil 
11(1, therefore, to reduce their mimlx-rs and le-.ad ultimate-ly to an increased 
tivity id the useful bacteria. On the- other tiand. conditions tavonrable 
ae'tive life tend to keep up the dctri'i e ntal organisms and therefore to 
line the useful hacterial activity. It is thus txissitile to account for a 
imbcr of obscure paradoxieal effects that have hitherto enuse-d tonsid- 
able pi qile-xity. It has already heen ol-sc-rved by practie-a! men in va- 
xis eomitrie.s that ci-rtain soil e-e-uelitioiis liarnifui to the- growth of organ- 
11s were' ultimately Ixne ficial to iirodnctivoness, such as long cor.tinufel 
ill .H'Vere- frosts, long dre/Ught (t-.s]xc-al!y if a.ss<K'ialed with liot w-.-ather), 
ffieiei't lieat, treatment with appre-priatc elrcssings cf lime, gas lime, 
rlioii disnlphide, etc. 

Initlier it has been obserted that cone'itions which are undoubf- 
ily favourable to liie, such as the ce>ud)iuatie>:i erf warmth, moisture. 
Ill org.'inic manures found in glas.shouse-s, le-ad to reduced jinxlnctive- 
ss .ifteratiine. This plieuonieua is sjKrkcu of as " sickness " l>y the- pract- 
il iii in. 

It is I'.itficrdt to account for these results on the oM view that the- use- 
1 I'biit-food rt.akiiig bacteria arc the only .active microerrganisms in 
e -oil. (hi the ocher hand, the new view that lietrimc-ntal organisms 
c al.sn present readily explains the observed facts. 

Tilt- 'sicknesis” that affects the soil of glasshouses run at a high pitch 
ixh as cucumber houses), and less slowly at a lowe-r pitch (such as to- 
ato houses), has been inve.sttgated in some detail owing to its great tech- 
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nkal importance. It was traced to two causes : an accmnulation of v*. 
rious pests, and an abnonnal development, especially in cucimiber hotises 
of the factor detrimental to bacteria. The properties of this factor sho»; 
that it is identical in character with that present in normal soil, ajj 
strongly indicate its biological nature. No evidence of a soluble to.vincoulj; 
be obtained. On the other hand, some remarkably interesting iirotozoa 
and allied organisms have been picked out from these sick soils and de. 
scribed by Mastin, Leu in and Goodey. Finally, it has been shown 
that the whole trouble can be cured by partial sterilisation, and inethods 
suitable for large scale work have been investigated and are now in use 
in practice. Steam heat at present proves most convenient, but the aii. 
lability and detailed effects of lime have been studied by HuTCHCisos 
and M’Lknna.v, and of various antiseptics by Buddis. 

On the technical side the iovestigatiou is being develoi>e<i with a 
view to the discovery of cheap method' of partial sterilisatio.i. Speak- 
ing generally, this ty^ of work is done much better by practical men on 
their own holdings than at scientific institutions. 

It was of course boireless to try and interest the farmer in any method 
of partial sterilisation as the cost would be prohibitive, but it was not dif. 
ficult to interest some of the market gardeners working under glass. De- 
monstration.s made in their nurseries at once appealed to them, and show, 
ed that the results were worth having. In consequence of the many 
modifications they have introduced, the costwork of ing has greatly fallea 
and partial sterilisation is now extensively practised both as a erne 
for sick soils and as a method of killing the soil insect and fungoid lests 
that cause so much havoc in the industry. A special Experiment Statioa 
has been set ui) in the district where the various pioblems arising outol 
the industry can be dealt with. One of these is the full investigation of 
the various methods of partial sterilisation Iwtli by chemicals and by heat. 
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GENERAL INFORMATION. 

398 - AgricuUufal Progress In the Province of Quehoc, Canada, In 1915-1916. - 1 

Iml of tht .l/iilK.Vr .)/ A^ruuUur/ o! I^r Pnn-ince I V.J,, |p ni 

-L 3ilS. ()u»bcc. 

The Report of the MiiiisU-r of .\grictilture tothc l.ietitcii.iiit r.nvmi 
of the Province of Quebec for the year iqij 1916 nives a siimniary oitk 

work (lone by the various services, the schools of uKricultutc and il(« 
science, and the principal aj'ricnltur.al institutions of the provinn, I 
shows the methtslical development of the programme mapired outliyH 
Minister of Agriculture 5 years ago. the chief aims of which werctnh 
the farmer in the way of progress and to give a greater impulse to ap 
culture. 

Edi c.^tion. The extent of the progress made may be well appreculi 
by a consideration of the number of students entered at the .1 prinw 
.agricultural schools of the province. The figures for igi.VIOtli werti 
follows : 

M.R.Ic.ti;i1il Cullegc 

.Vgri.uUtiral of Sle-.Vjjl!C-'le-Ia-rocatu-re 

<)k;i A«Ti<-ultural Institute 

Total . . . 1010 

Every year new grants arc made for the establishment of ilo)iiel 
science courses in convents. Fifty educational institutions mu I'Caf 
.such grants and are in a position to give really appropriate instnicH™! 
young girls from the country. These courses are very popular, a 
teachers, both religious and lay. are qualified students of the don^ 
science schools of Montreal, St. Pascal, Roberval and Sutton 


470 SlU'kilU 
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10 to 1916, iat%omen teachers followed the vacational normal course 
the Provincial Pomestic Science School and 83 religious women teachers 
5 different congr^tions were enabled to follow the course of the 3 
her schools. 

Thanks to a special grant, the convents of Montebello, Ste-Marie de 
taiice, Trois-Pistoles, Frazeville and Dnimmondville have given summer 
lorses compriring theory and practice, to the people of the district. These 
lurses, of 5 days' duration, were enthusiastically followed, not only by 
omen of the middle ami'Working classe.., but also by those of the higher 
(sses. The average daily attendance was over too. The interest 
ken in the exhibits of works of all kinds at the Quebec Exhibition 
parly proves that the good effects of this instniction are being seriously 
It, The chief purpose aimed at is to revive amongst the farmers 
(SC domestic industries which formerly brought them good profit and 
ciipied their leisure during the long Canadian winter. 

Cooperation. — The number of cooperative societies organised dur- 
jthe fiscal yearwas 21, briging their total up 10162. The amount of busi- 
es done by the Quebec Cheseemakers' Cooperative Agricultural Society 
id the Comptoir Coop^ratif de Montreal, the two principal central coope- 
tive Societies, the Iriimer for .s.ah.s, the- latter forjiurchases, in the year 
iifi, amounted to $ 3 000 000 and i 150 noo n speelively. A group of 25 
nperative societies have formed a federation under the direction of the 
Allaire. They arecliiefly concerned w ith sales, and ship their products 
the Montreal market. Theprofits accumulated by the Cooperative Agricul- 
ral Society of Yamaska Valley enabled itto passthrough the difficulties 
ising from a poor tobacco crop. The Abattoir School of St. Valier, whilst 

11 preserving its character cf a school, is now managed by the Cheesema- 
rs' Cooperative Society, and it is probable that the Cooperative Abattoi r 
Princeville will also lease its establishment to this Society for a certain 
mber cf years. The pupils ef the Oka Agricultural In.^titutc have 
pitised a cooperative society tliat keeps a store for all the arti- 
sthey require ; this wilt enable them to study in a practical manner the 
rking cf cooperative societies. 

D.viry Industry. — The number cf factories at present in thcproiince 
I 991, cf which 883 are cheese. 585 butter and 523 combined factories, 
[ring the year the production of butter and cheese iu these factories 
lounted to f 21-000 000, as opposed to $ 18400 000 in the previous 
ir. In 1910, the cream and milk exported amounted to J 150 792 : 
u have now reached a figure of J i 455 405. On the Txandon market the 
iteurised butter expjorted by the ^teliec Chcesemakeis' Cooiwrative 
:icty was considered as the finest lot of butter received from Canada. 

f-TocK-BREEDiNC.. — Premiums are di^ributed to 85 agricultural 
ieties and 710 farmers' clubs, and loans, without interest, are made 
the piircht^ of pure-bred breeding stock. The premiums thus distrib- 
led last year amounted to I 38 102 50, and the loans to $ 10 ig6 44. 
E lour principal agricultural exhibitions that form what is called the St. 
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Lawrence Valley Circuit: Quebec, Sherbroke, Three Rivers and VaJW 
field, receive a yearly total g^ant of J 30 000. Over 60 agricultural 
ciations hold county exhibitions. The legislature passed a new law u 
year to give sheep breeders more protection against dogs, and it is h(M 
that this will help to increase the number of sheep in the province, ^ 
withstanding the decrease that has been felt for the last 15 years, tl» 
province of Quebec occupies the second place among all the provinces wjo 
an average of 4 sheep per farm. 

Horticulture. — This branch, of which the staff is composed of i- 
experts, is devoted particularly to promoting the progress of arborlcultut 
horticulture, floriculture, and the industries derived therefrom: 1) by esu 
Wishing and superintending demonstration fields or stations intended t( 
popularise the employnnent of the best methods of cultivation ; j) bj 
giving to private initiative the support or direction which it needs In 
practical demonstrations, lectures or publications ; 3) by organisinj 
horticultural societies and making them benefit by exceptionally advaiil 
lageous offers with the Wew to inciting the producers to a.ssociatf, t 
velop the industrial activity of the members and prepare the way fj 
cooperation. 

PouiTRY-KEEPiSG. — There are 25 poultry-raising stations, whicl 
with the aid of Branch instructors, spread proper methexls of poiiltiy nis 
ing. In addition, grants have been made for teaching ]X)ultry raisingli 
country school children. Pure-bred eggs are distributed among them ait 
they are given practicallessonsrelatingto poultry-keeping a.id the'ciiltiva 
tion of vegetables and forage capable of feeding poultry economically, Ti 
export of eggs, which had been abandoned owing to the extraorilinaiy ii 
crease in consumption has, for some time past, revived in an encmirasii] 
maimer, in spite of the continual rise in prices. 

Apiculture. — In 1915-1916 the 7 apiary inspectors made 2 17; d 
sits. The Italianisatior of the beehives was encouraged by the distii 
bution of I 000 Italian queens in 195 beehives at 55 cents each. i. e. 1 
half purchase price. In the 40 counties the bees made 2 56i 077H)s o 
honey ; this represents a value of t 291 050 80. 

Agronomists. — There are 12 agronomists, of whom 6 have asii 
tants. As soon as the finances of the province and the number of apiciil 
tural experts allow it, it is hoped to establish agricultural bureaux iii« 
the agricultural coimties. 

The total money spent by the Department of .\gtieulture diirin,? tl 
fiscal years was $ 725 747 96. 

The policy of " Return to the Land " commended bythe Govemmei 
is strongly seconded by all the educational institutions. The e<luaao 
based on agricrUture which is given to the children has created ,1 cai 
tent of new ideas in agriculture and attracted towards it the attention 1 
all classes of the population. 
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. AplCUltUW to FUL - Colonial Annual Rt/nris, Fiji, S'o. 887, Repvt for iqis 
[.ondoo, August, J9 i6. 

The foUowing figures presented in the last Report o£ the acting Governor 
ijji do not indude native cultivation and so far as Europeans are con- 
led, can only be taken as estimates, owing to the disinclination of 
le of the planters to furnish particulars of their cultivation. 

Sugar. — The number of acres under sugar cane in 1^15 was 62 308 
iast 62 852 in 1914 and the number of tons of cane produced was 
883 in 1915 as against 874 164 in 1914. 

Coconuts. - The area under coconuts cultivated by Europeans wasesti- 
;ed at 45102 acres in 1915 as against 42 492 acres in 1914. The cultiv- 
n of coconuts continues to grow notwithstanding extraordinary condi- 
,s which, during the year, have unsettled and restricted the coiira niarket. 
The experiments at Lancala being conducted by the Dcpartnieiit of 
ioilture with a view to improving the condition of coconut trees on Viti 
u were continued throughout the year. A decided benefit has followed 
cultivation of the trees and the application of manures. It has been 
nged to extend these experiments by planting [dots of trees at v.iriotis 
es on the coast and carefully selected .seed nuts have been collected and 
ribiited. 

Bananas. — The area under bananas cultivated by Eiiroiicans was esti- 
ed at 5 782 acres as against 666 7 acres in 1914. and the prices obtained 
rananas during the year were most satisfactory'. 

Pineapples, mandarines and kumalas, — During the year l 225 cases of 
npples, 3i59casesof mandarines and 185 sacks and 30 cases of kumalas, 
sweet-potato of Fiji, were shipped to Aastralia and N’ew-Zealaiid. 

Cotton. — As in previous years, cotton produced by planters to whom 
lhad been supplied, was purchased and ginned by the -Agricultural Depart- 
it for ultimate delivery and sale to the British Cotton Growing .Associa- 
At the experimental stations cotton was the chief crop. It was ori- 
lly intended to continue exyxnHraents in the cultivation of cotton for 
:riod of ten years. Nine years have now Ix-en completed and the results 
n an agricultural [xriiit of view are to be considered as satisfactory. 
Rubber. _ Rubber to the value of £3 464 wasexiKirtedin mij as against 
13 during the prevdous year. It is hoixd that the exports of this pro- 
! will increase. 

Land grants. — The total amount of land alienated in 1915 was 654022 
s comprising crown and native grants and crown and native leasehold, 
area held by the crown oj>en to settlement amounts to 92 499 acres, 
nnalienated land including land occupied by Fijians amounts to 
1879 acres in extent, the total area of the Colony being 4 75S 400 acres. 
In addition to these native leaseholds referred to above, 439 leases for 
4 acres were surveyed during 1915, but the leases remained unregistered 
IC690 leases for 11964 acres have been approved but have not yet been 
■eyed. 

The number of applications to lca.se land receiv'ed in 1915 was the 
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greatest yet recorded, but the area was less than in 1914, which is proWi 
due to a falling off in the number of applications received from European 

Regulations were made by the Governor in Council on the sOth Is 
1915. prescribing the conditions on which consent is granted for lease, 
crown and native lands. ' 

400 - Swim as Acents in the Spreading of Steeping Stekmis in the Vailcy ol ig^ 
Centrai Belgian Congo. (1). — Gecoio, o .inEsEdisdtte So(UUiUPatMi,.^,i,^- 
Vol. X, Xo. 2, pp. ii3*xi7 : Fcbniary i.\, 1917. 

Erom May to November 1914, 94 pigs from the Tolcissi Valley distn 
were examined at the market of Kisantu. Thirty -six of these pigs (38^ 
were found to be suffering from trypanosomiasis {Trypanosoma amfchii, 
High as this percentage is, it must be considered below the actii^ jg, 
becau.se as trypanosomes occur only in very small numbers in the bloodi 
pigs, an examination of the blood of infected animals, unless repeated nm 
times, does not always reveal their presence. The whole of the Inti 
Valley has become infected, from the railway bridge (163 miles) to the h 
tuguese Congo. 

From an economic point of view swine trypanosomiasis causes not 
to the owners, as animals attacked by it breed normally, show no outw 
signs of disease and may be in very good condition. 

There is no direct correlation iretween human tr>4>anosomiatis (sletpii 
sickness) and that of the pig ; in the same district, the one may be veryrt 
spread, the other almost absent. In the Kisanthu district in 1915, 7 peii« 
of the natives suffered from the disease, whereas 32 per cent of the s»ii 
were attacked. Indirectly, however, the districts where pig brccdini 
increasing, are threatened with grave risks of infection. Herds of pi 
are an easy and continual source of food for Clossina and act both as bra 
ing centres and carriers. One person only suffering from sleeping siclm 
in a village is a constant source of infection for others. The Tumba Ha 
district, for example, offers ideal natural conditions for resisting thisdiseas 
yet, as a result of extended pig-breeding, it was invaded and ravaged bytl 
sickness. 

The natives make a considerable profit from pig-breeding which, so 
the animals are left free to wander round and find their own food, oi 
nothing. It seems impossible, under these circumstances, to .-top li 
breeding, or even to restrict it to certain given areas in each village. H 
only method of checking the disease seems, therefore, to be the systeiaH 
examination oi the population for human tTypanosomia.sis. 

401 - Deatmetlon of Mosgntto Larva* In Rloo FteMs by Carp, an Effective Hwv 
against Malaria. — see xo. 472 <ii tus Buuhhi. 


(x)Seealio£., March, 19x7, Xo. 216 
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. Aplcttltuiml in CMudA ,^,c. c. m An.u<a R,po.i cf 

iU CmmissMm of Conservation (CommtlUe on Unds) pp. i-i 5. Ottawa 1915 

On the advice of the Ho.v. Martin Bt:RRj:i.i„ minister of Agriculture 
Dominion Government, m 1913, appropriated 8 10 000 000 to be ex- 
ded on agricultural instruction during a period of lo years. For the first 
r, 1913-1914. $ 700 ooo was »t aside ~ for 1914-^915, $ 800000 - 
1515-1916, $900 000, so that m 1917 the maximum of $i 100 000 wiU 
reached unless the Government should think well to add to that 


Ptwpose of Appropriation. — This money is set aside for the purposes 
‘ education instruction and demonstration. ” As under the " British 
th America Act ” education is a prerogative of the provinces, and the 
ninion Government is not supposed to interfere in the matter, this mon- 
is handed over to the various provinces to be expended through their 
lartments of Agriculture arid Education. The Dominion Department of 
iculture confines itself to aiding in an advisory capacity and to supervis- 
the work. 

Basis of lyivisson. The basis of division among the prov-inces was as 
)ws : First of all $ 20 000 a year were set aside for 2 veterinary colleges ; 
in Toronto, affiliated with the University of Toronto, and one in 
itreal, affiliated with Laval University, for these colleges provide in- 
ction for all the provinces alike. 

Each province has received S 20000 irrespective of population, area, 
latur.il production. 

.i’ricultHral Education in Prince Edward Island. — Prior to 1912, this 
id had iiraetically no agricultural organization. All the agricjdtural 
iiction work was done by the Dominion Department of Agriculture, 
nk? to new funds, it has been possible to institute a definite course in 
mlturo (including live-stock, field crops and d.airving etc.) at Prince of 
es College. An annual exhibition has been organized at Charlottetowm, 
re a hall has been built in which agricultural lectures can be held. At 


present time, 200 or 300 students and farmers are receiaring instruction 
r on various lines. Three departmental officers have been placed in 
ge of the 3 counties, and Womens’ Institutes haa-e also been organised, 
teaching of nature study and agriculture has been undertaken in the 
ic schools. The Secretary for Agrimilture is now assisted by a perma- 
staff of 5 members. The budget for 1917 will amount to $ 31 754, 
Progress (M Agriculture in \oi'a Scotia. — The Provincial Secretary 
Agriculture is silso the Principal of the Agricultural College at Truro, so 
the agricultural life of Kova Scotia is centred at Truro, and not at 
fax In the fonner town, there is a nonnal school, an .Agricultural 
ge and the headquarters of all the provincial agriciJtural officials, 
ched to the staff of the nomi.al school there is a Director of Rural Edu- 
he instructs the teachers-in-training in agricultural and nature study 


‘ls«;iisoB. 1014 pp, 6S3.6S3, Origloal Aiiicl* by rmf. S. n. MacCxeadt — "The 
a Condition nf Agrknltaml Educatton In Cawsda ", and Xo. 398 of this Bviktin (£d.) 
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and has a general supervision of work thronghout the province. By rain 
ing the salaries of the instructors eng.aged in this new worit, the rural school 
l^ve been able to retain able men who were before attracted by pecuniar, 
advantages to other provinces. Five permanent offices of instruction havi 
been created in this ftovince and the Womens’ Institute movement has beet 
encouraged, and is now carried on with funds from the Federal grant. Th, 
latter in 1917 will amount to $ 81 yrg. 

Agricultural Progress in Nev Brunstrick. — As a result of an arrange 
ment made with the executor of the " Fisher EState the ■' Fisher Voca 
tional School " was erected at Woodstock. Thes school is equipped for teach 
ing agricultural, manual training and domestic science. A second schai 
has been founded at Sussex ; a third in the northern portion of the prorinci 
is in prospect, while a fourth will perhaps be built at Fredericton. Rur^ 
education is under the direction of an Inspector who is carrying on enthii 
siastically the work of introducing agriculture into the rural schools of thi 
prorince. In addition, the salaries of 13 instructors directing all the agri 
cultural instruction in the province are paid out of the Federal grant. Thi 
Womens’ Institutes also have been encouraged and they are growing in num 
bers and extending their sphere of usefulness. The Federal grant in 191 
will amount to ? 64118. 

Agricultural Education in Quebec. — In this province, there ate 3 agricul 
tural schools : the Oka Agricultural Institute on the Trappist F, state a1 
Lake of Two Mountains: the School of Ste-Annc-de-la-Pocatirie ij 
Kamouraska County, below Quebec, and Macdonald College, near Montreal 

The school at Ste. Anne is the oldest agricultural school on the , 3 ine 
rican continent. It is being enlarged, as is also the Oka Agricultural In 
stitute, and the new buildings will double the accommodation now existing 
The sum of $ 5 000 a year is being taken for the 10 years of the Act to pa] 
the cost of these buildings. The Oka Institute has secured the collabora 
tion of Prof. H.axskn of Cojrenhagen, Prof. Watch of Geneva, and Prof 
N.ac.\kt of Louvain. .At Macdonald College 8 additional instructors havi 
been appointed, chiefly to carry on the extension work. Many other line 
have been inaugurated and extended by the Provincial Department - 
fruit culture — dairy’ing — tobacco-growing — bee-keeping — drainagi 
and domestic science. Further, 27 offices have been created in Quebec, anc 
27 permanent instructors appointed ; in addition to these, there were niani 
temporary assistants during the summer. The grant in 1917 will aniomil 
to 8 271 068 

Asricultural Instruction in Ontario. — Ontario has more lines of api 
cultural work organised than any other provHnce, therefore the Federal 
grant has been mainly employed in extending, or enlarging, the org.anisi 
tion already in operation, by appinnting new agricultural instructors. It 
all, 49 liave so far been appointed. There have been created a dep.'irtraeni 
of co-operation and marketing and also a department of vegetable-growing 
The 20 new offices that have been created by the help of the Federal .granl 
ci.eb have an instructor and an a.ssistaiit, which allows of the work of instruc 
tion Ireing carried direct to the farmers on their own farms. The agiicul' 



AGBICUI.TUKAl, EDDCATIOX 


689 


t^ral College at Ghelph now possesses the finest field husbandry building 
on tlie American Continent. A great impetus has been given to plot-growing 
work done by boys and girls on the farm, the products being exhiUted at 
fnirs held in the schools. The pupils show great enthusiasm for these com- 
petitions which have been extended to stable, poultry and dairy produce, 
and are spreading rapidly throughout all the provinces of Canada. 

At the Guelph Agricultural College, 65 fanners sons are given a two 
seeks' free course, as a prize for growing potatoes in acre plots in their own 
county or district. The boys’ expenses to that college are paid out of the 
Federal grant. This grant in 1917 will be brought up to $ 336 319, and a 
portion of this will be devoted to the extension of agricultural instruction 
in rural schools. In ZQI5, the sum thus added to the grant of the Provincial 
Department of Education was $ 30 000. 

Agricultural Education in Manitoba. — The Manitoba Department of 
.Igriailture handles all the Federal grant (which will amount in 1917 to 
f 77 144) itself, and none of it goes to the Agricultural College, or the Mu- 
cation Department for teaching agriculture in the pubUc schools. The De- 
partment has for some time carried on the work of teaching nature study and 
agriculture in schools under Mr. J. H. W.st.son. The Provincial Department 
spends most of the money obtained from the Federal grant in demonstra- 
tion farms and demonstration trains. Their purjrose is to organise these 
(imionstration farms all over Manitoba with the anew of discouraging the 
practice of growing wheat only, and in the hope of promoting mixed farming 
(Stock-breeding and crop-growing). 

Methods applied in Saskatcheu an. — This prorince dic-ides the grant 
it receives (which will Ire $81 733 in rgiy) equally between the Faculty of 
.Agriculture of the University of Sasketchewan, and the Department of 
.Agriculture. The University of Sasketchewan has thus been enabled to 
appoint 13 additional professors and instructors, mainly for the purpose of 
trtension work. In addition, 8 provincial instructors attached to the .\gn- 
niltural Department have been appointed. The province is about to ap- 
point a director of rural education and I or 2 directors of domestic science. 

Agricultural Instruction in the Province 01 Alberta. — This province poss- 
esses 6 demonstration farms and it was decided to attach an agricultural 
school to 3 of them. On account of the excellent work done by these 
schools, the Canadian Pacific Railway Co. intend to give them some sub- 
stantial assistance. There are 15 instructors in agriculture provided for out of 
the Federal grant, and the Province hopes to increase the number. The 
grant will reach $66 971 in 1917. 

Agricultural Instrucliim in British Columbia. — The Provincial Depart- 
nunt has been using its Federal Grant mostly for field competitions and 
for boys' and girls’ comiretitions (in cultivating small plots). The sum of 
S IS IKK) has recently bwn set apart for agricultural instruction in the pub- 
lic schools under the direction of Mr. J. W. Gibson, Nine other agriadtural 
in-stnictors have been appointed. 

The Federal grant to British Columbia will amoimt to $ 69 202 
in 1917. 
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In short, the Federal grants have furnished to the different prorinces 
about S 250 000 for buildings and equipment for agripiltural instruction 
and they have provided for 155 permanent instructors in the different pro- 
vinces who have organized or extended practical agricultural teaching in 
all the provinces of Canada. 

403 - Separation and IdentlfloatioB of Food Colouring SobstiBees. — Mat.ibwsok , \v n 
in UtUia Stales DelMrImenI o/ AgricuUnre, BuUelin No. 448, 56 PP- Washington. 
February 15, 1917. 

The scheme of analysis of dyes described in this bulletin embraces about 
130 distinct chemical compounds. This number comprises practically all 
those coal-tar colours (except a few entirely obsolete nitro dyes) which have 
been mentioned in the literature as having been found in food products 
and those stated by chemists to be suitable for the colouring of foods. 

The scheme of separation described in the above-mentioned bulletin 
is designed to meet actual conditions, one of which is the relatively more fre. 
quent occurrence of the 8 colours which the United States Department ol 
Agriculture permits to be used in food (Food Inspection Decisions, 
Nos. 76 and 164) — Amaranth Ponceau 3 R. Erythrosin, Orange I, Naptho 
yellow S., Tartrazin, Light green. S. F. yellowish, and indigo disulphoacid 
The separation method is mainly based upon the employment of immiscibls 
solvents. 


CROPS AND CULTIVATION. 

404 - New Experiments on Soil Sterilisation in France. — m., in Comim Rrrji 

hebdomajaires des Seanees de I'AcadImu des Stientts, \'n!. 164. No. 9, pp. I';,n 

February ;6. 1917. 

Since 1914, the writer has made new experiments with regard to the 
fertilising influence and antiseptic value of the sterilisation of so ils (1) 
Great attention should be given to the study of this subject, not only in 
view of the increased yields which may be expected, but also because the 
sterilisation of the soil greatly decreases the large losses suffered annually 
from the attacks of epiphytic parasites. 

Two sets of experiments were carried out ; the first in open fields anl 
in gardens on ; potatoes, buckwheat, beans, tomatoes, carrots, leeks : tht 
second under glass and in the open, chiefly on tomatoes, but also on 
cucumbers and carnations. 

The following antiseptics were used during the la.st two years : - toluene ■ 
formol — lysol — shale oils — wood charcoal — potassium permanganate - 
hydrogen ptroxide — calcium hypochlorite — sulphur — sulphides, etc 
Most of these were applied before sowing, a few were applied only aftei 
sprouting, whereas others were used in the jjrcparation of vegetable mouli 
or composts. 


(i) See also: The Parlial SlehlistlKn of Sail, by E. J. RUSSEU. pp. 673-681 of this 





The highest peld was 3 300 kg. per greenhouse, or more than kg, of 
fruit |)eT plant anfl 82 500kg. per ha. These amounts were obtained with to- 
luene or carbon bisulphide. The lowest yields, obtained from copper sulpbito, 
exceeded 2 100 kg. per glasshouse, that is to say they gave an average el 
1.31 kg. per plant and 52 000 kg per ha. 

If these results are compared with those obtained the same yi ar at 
Rennes the following conclusions may be drawn t 

i) Soil sterilisation carried out under varied conditions {in the open 
in glasshouses, in different soils) for different vegetables has been sho\' n to 
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jjert a definite favourable influence on the yield as well as on the health and 
yaliie of the products. 

2 ) To a certain extent this action is specific as regards the nature of 
the chemical substances used and that of the plants treated with them. For 
example, toluene, then carbon bisulphide, give the best results for the same 
plant under the same conditions (Parame tomatoes, under glass), whereas 
elsewhere, and on other cultures, hyiiochlorite, sulphur, etc,, were found to 
have the most active and favourable effect. 

These results fully confirm those already obtained by the writer (1), 
as well as those obtained abroad and give further proof of the beneficial ac- 
tion of the antiseptic treatment of soils. 

f05 - The Uwof Iron In Agriculture. — MoKMEit, tmu Kuczv.\sKj.j..,iCoiiiptc rendu At 

LysCiUiee du 5 Octobre 1916 de la SocielC dc I'hysbjue et d'llistoire naturelle de 'aCneve) 
in Archifts des Sctmcts phystifuts it naturtUt^, Year 12;. Vol. Xblll, N'o. i, pp. 66-68, 
(.eiieva, Janruiry-, j,-;, lyi?. 

Up to the present it has been found impossible to make any ]K)sitive 
ttalement with regard to the use of ferruginous manures on account of the 
discrepancies in the rtbrults obtained. Some years ago the writers, in colla- 
boration with Professor Chodat found that a very dilute solution of a ferric 
salt has a marked effect when applied at the beginning of vegetation, where- 
as, if applied when the plants have already reachc'r! a certain stage of 
development, it has practically no effc-ct. Where favourable results were 
obtained an increase in the iron content of the plant ash corresponded 
to an increase in growth. As the soil was naturally rich in ferric oxide it 
may t>e assumed that the iron normally in the soil is present in a form dif- 
ficult to assimilate. In order to explain these divergences, the writers car- 
ried out experiments to determine : i) the degree of solubility of the iron 
already in the soil j and 2) the changes undergone by ferrous and ferric 
compounds in araVde land. 

Soils of nurni.al com(»sition show no trace of iron when washed with 
pure water or dilute solutions of alkaline carbonates and bicarbonates. The 


11 Cf. MifiCK, Em . New thc«>rie« <'n the f^-xilisalion of soils in Cow^s dt la 

SjcuU natvmaU d' azruvliu* ( d< i-tanc* . >tanh. ion. 

In If;!’ ami lot 3, Ihewrilcr organisc^l al the N.itional Scboi*l«»f .\piicuUure at Koines, two 
sct« of experimetils, one In b</ttoml«w boxes pbt'c<l in the earth and fiUetl with santly loam, 
the other in fiehls d clajrey loam. The plants use-l were while xnostard and two nwetl barley 
Thf .mtisepticsindude^l toluene, carbon bisulpliide. fonu ilinc, chloroform, tar.cTec»sc>te, act- 
tic ether, oaphlot, embolic aci<l, tnerc-yric chloride, copper sulph.rtc. h:ir\i.i. potassium perman- 

In the owe of xrhiU mustard the highest jicMs were obtaine<\ with toluene, then with cartx'n 
bisulpliifle ; lomuuine qurnlliies) an«ltar tame next Bar\ta. naphtbol aiuJ creosote 

w«c dUlinrtly harmful. O^pef sulphate h;»d a tleleterioiu* effect in the aitificiiU soil, but 
a livourablc one in the yfeKls. Pcnna«iganate provol very active. 

iiarlcv gave very simiUr results ; toluene came lirst, then in ortlcr : - carbon bisulphide, 
f Tin il. chloroform, tar, weak solutions of carbrffic acid. Kol.ossium perman^nate was .also very 
atlivc. 
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following experiments were carried out on soil containing 3.2 % of iron and 
6 % of lime : 

1 % Acetic Acid : Nothing dissolved. 

5 % Acetic Acid : The solution contains traces of iron. 

I % Citric Acid : The solution distinctly gives the reaction for iron 

1% Tartaric Acid : „ „ „ „ „ 

I % Oxalic Acid : The solution gives a strong reaction. 

100 grammes of soil gave 0.02 grammes of iron when treated with 
the citric solution and 0.06 grammes of iron when treated with the oxalic 
solution. 

Certain silicious soils entirely lacking in lime, as, for Sample, the soil 
of Angers, give a fairly large proportion of iron soluble in pure water, in 
these soils, pink hydrangeas give blue flowers, but, if a small quantity 
of calcium carbonate or magnesia is mixed with the soil it no longer gives 
up any iron and the hydrangeas do not become blue. The compounds of 
soluble iron are, therefore, precipitated by the lime. 

A solution of ferric chloride was filtered through a layer of soil 
20 cm. thick. ■ All the iron was retained in the upper part which turned red- 
brown. Calcium carbonate precipitates the iron in the form of a basic 
carbonate which gradually becomes a hydrate. The line of separation is 
clearly marked, and the filtered liquid contains no iron, but a large propor- 
tion of chlorine and calcium. This experiment was repeated with many 
samples of soil containirg different quantities of lime. The coloured lay:r 
incT( asf s in 1 h ckm 'S in prororl ion as the lime content of the soil dccrea.scs. 
The thickness of the coloured layer docs not exceed 2 cm. in soil containing 
5 % of calcium carbonate. If ferrous .sulphate is used instead of ferric 
chloride the salt is oxidised and precipitated, and a mixture of basic sul- 
phate and hydrate is formed which colours the superficial layer red-brown, 
as in the case of ferric chloride. 

The results of these exjx’riment.s show that the iron contained in soils 
of normal composition is present in a form very difficult to assimilate, 
which explains the increaseel yield when very' small amounts of soluble 
iron are added. 

The manure can have no favourable effect unless it is placed directly 
within reach of the leDots. This condition is found in pot cnltnres, or when 
the manure is added at the beginning of growth, but it is no longer present 
when the roots have entered the soil to a certain depth, where they receive 
no trace of the ferric manure, which has been held up and made insoluble 
in the surface layers of the soil. 

Tests were also made with potas-sium ferrocyanide as a source of iron. 
The results showed that the compound is not rendered insoluble in the soil, 
but that certain interesting moelifications occur. The salt undergoes a 
double decomposition, part of the potassium being retained by the soil. 
When the solution filters through the soil it turns greenish. This is due to 
the transformation of the ferrocyanide into ferricyanide. This oxidation 
appears to be due to some surface action, as it also occurs when the solution 
is filtered tljrough fine sand. 
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Espcriments with potassium ferrocyanide did not give good results as, 
^eti in dilute solutions, the salt has a harmful action on vegetation. 

.,6 - Reseaidwt on tb* Caleium Compoonds in Soils in the United Slates. — sbchev, 
EpMCWn. C., Pay, Wiluax, H., and Uszek, WltUAM. in Journal of AgfKuUuiaJ Re- 
siarch, Vol. VIII, No. 3. pp. 57-77 Washington 11 . C . Januarj’ i<. ivi 7 

This work was executed by the Bureau of Soils of the United States 
Pfpartment of Agriculture. The present methods of analysis give the com- 
position of a soil by determining the amounts of each of the elements pre- 
: sent: it is, however, very important to know, in addition, the form in which 
they are found combined. The article analysed is a first step in this direc- 
tion as regards calcium. 

r The writers examined 63 soil .samples representing 23 soil types from 
[24 localities in 19 States of N. America. 

' All the samples were analysed chemically and examined petrographi- 
callv, the results of the two methods of investigation being correlated, as 
far as possible. The data arc given in two series of tables; the results are dis- 
cussed, and the following summary made : 

From the results of the analyses of the 63 soil samples were calculated 
the amounts present of : calcium carlioiiate — calcium sulpliale — cal- 
duni with humus — the calcium in the form of ca.sily dccomtrosable sili- 
cates — the calcium in the form of difficultly decomjiosable silicates. The 
figures obtained show a wide variation in the total calcium content - in 
the calcium carbonate and the two classes of silicates. Calcium combined 
with humus was shown to be absent in 29 samples. 

No relation is apparent between the total calcium content and the 
quantity of any of the classes of calcium compounds discussed. 

It is possible to have two soils with the same calcium content, but 
with the kinds of calcium compounds present in quite different amounts. 

Only 5 of the samples, representing 2 types, were acid to litmus. These 
pyes are characterised by poor drainage. 

A type represented in the series of samples examined, and recognised 
as a geed alfalfa soil, is characterised by a hgh calcium content, but is low 
is content of calcium carbonate. 

107 - Diatnage bjr Dynamite In the United Slates (i). - rhr South .inmrjn journal and 

Brtutl and Rtur Plat* Jtf.ii/. Vol. LXXXIJ, No. o. p. iSi Lon-lor, Fcbru.\r5- 24, 1017. 

An interesting and practical demonstration of the s-alue of dynamite 
in drainage operations was shotsm by SIr. Grant Kelses’, a large jiotato- 
grower in the United States, at Kiro, Kaiusas, during the summer of 1915. 
Fearing that his potato crop would suffer from the excessive amount of 
surface water due to the persistent rains, esjiecially in a badly drained cor- 
ner nf the field, he determined, as a last resort, to drain off the water by 
the help of dynamite. 

With a post auger, he bored 8 holes at equal intervals through the 


iij For Inforauttkai ow the a* ol d>tuunHe In preparing sround, see S , 1913 No 150 

(«.) 
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field, ranging from 8 to 12 ft, in d^pth. In these were placed charges of dy- 
namite carrying from 2 to 5 sticks per hole. The larger charges proved the 
more effective. Each charge formed channels of varying dimensions, accord- 
ing to the amount of dj-namite used, and through these the surface water 
was rapidly drained into the sandy subsoil. The growing crop had suffered 
no harm from the stagnant water, and the effect of the drainage lasted 
through the following spring (1916). The holes formed by the explosions 
resembled small'craters, and the rain water passed through them as readily 
as through a drain-pipe. 

40 S - irrigation Results Obtained in 1916 at the Horticultunl Experiment Station ot 
the Province of Ontario, Canada.- i’-acsieu, i- 1 ' , in Pomimm ,./ canaitu, 

ol viculiur^, Thi iruxiUtiful CtAzetie ot Vt>l. 4, N'n. 2, pp i .'s-i ()Ua.v;i, i e- 

bnian*, lyi". 

At the Ontario Horticultural Experiment ,Station, Vincliind, in Kjif) 
increased yields of vegetables and raspberries were stxured by the use of 
the Skinner irrigation system. The irrigated section comprises slightly 
over 3 acre’s. The pipes are 50 ft. apart, they rest on metal su])ports at 
a suitable height above the ground, and have nozzles every 4 ft. The wa- 
ter supply is secured from Lake Ontario by a gazoline engine. This .systc m 
gives entire satisfaction. In 7 hours. I ‘,'j acres can be watered at a maxi- 
mum cost of S 3.O0 {AT acre, an acre inch of water being su])i)!ied. 

Much of the value of irrigation depends on the Xy\x: of soil. A loose, 
opien soil with an o|)en subsoil is the ideal soil for irrigation. A heavy, 
compact, clay soil will not respond unless cultivation isgre-atly increased. 
The soil on the station irrigation block is variable in c<>ni])osition, ranging 
from a moderate, sandy loam to a heavy clay. 

Strawlrerries and asp.aragus occupy the lighter soils, raspberries and 
vegetables the heavier soils. 

The whole plot is well manured an<l cidtivated and treated as uni- 
formly as pos.sible, so that the difference due to irrigation will be cnncctly 
interpreted. 

Water i.s a[))ilied during dry weather, once every week or ten days, 
about an inch at a time, de[A-ndiiig on the rainfall registered since the hot 
irrigation. Calm days are {ueferred. Bright suiLshine while the watii 
is applied does not cause any .apjiarent injury in this district, though dull 
days or hate exening are desirable when a{){)l\ing the water. 

Increased vield per acre due to irrigation : 

Riisplxrrics 1 1 51- X qts 

.XspaTTiKus . J-17S U>s. 

Onions 7 ;*, 1ms. 

Bectrwts (■-. bus. 

Carrots ims. 

The writer draws attention to the fact that the economic rcsiilt.s were 
highly satisfactory. The amoimt of water applied during July was j o 
inches at the cost (at the Experiment Station) of $ 10.44 acre. The to- 
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y rainfall during this time amounted to lo.l inches. During a normal, 
jra drier season, more irrigating would have to be done, but the increased 
pfld would be proportionately higher. 


^5, - “ Matkss" iAeschynomtne /ad/em L.), a Crsen Manuring Plant of Tea 

Estates In India. — AHOLACK ram, in Th^ Al^rimUural Journal of fntlta, Vol. XII, 
I'arl I, pp i5j-i6’. C&lcuttit, Jantiary, 1917. 


A common weed found in jungles, tea gardens, and rice fields, etc., 
Ii^all)' known at " raatkee ” (Aeschynomenc indica I..) has been found to be 
rtn useful for green-manuring in the Palampur valley. 

It is an annual leguminous weed, having a round stem of erect or creep- 
jut habit. stipiUate compound leaves attached to thb stem with a short stalk ; 


hiexual flowers of yellow colour ; the calyx is composed of five sr-pals, the 
ijornlla having five petals; stamens are ten in number. 

I Points in favour of the use of ' matkee " for green manurini; nf leu eslales. 

' (I) It is a leguminous plant and will fix nitrogen in the soil ; b) it is of 

rapid growth; c) it checks the growth of other weeds and grasses which hin- 
der the growth of tea bushes ; d) it does not in any way hinder the Icaf-pro- 
^iicing ixiwer of the tea plant in its growing season ; e) it u.ses thi plant food 
rtich is usually washed away during rains and rt.storts it to the field when 
the crop is ploughed in; /) being a common weed it grows well without any 
troiiWe. 

Seeds should be sown in the end of May and the crop buried in August, 
when the plant is in flower. 
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fii Germanlaphosphat ”, a New German Pbospbatic and Folassic Manure. — 

hEGm, C. (Ilohtrabdm r'xiK'rimcnUl St itiiinl. iti / uhjincs /trunr 

y<'.ir 66, Part 3, pp. 55*.**“ Stuttcarl, Jan. is. i-ii;. 

As basic slag and superphosphates are very rare and very exj^nsive 
in Germany, attempts are Ix-ing m.adc to repl.ice them by other plinsphatic 
Ecmiires, as, for example. " Rhenaniaphosj>hat ” (alreash* describ^ in 
B mih, Xo. gf/)). 

The '■ Germania " factory of rortlaiul cement at H-anover recently 
rwoiiiraended the use of a new ])hosphatic fertiliser made with German 
phosphorites from the Lahn district (" I.ahn-Phospihorite "} and called 
‘ Gernianiaphosphat ". 

.According to art analysis made by the author. " Gennaniaphospthat ” 
Contains : 


^ lutnl s - 

I’h'isphiific aciiJ a water v^lubYe. .0 o 

/ dtrtc' Aclil Sdtiuhlr. . . 6,i 

V total 6.? 

^’>»ta«Jura ... A 

f watfT foluWc 5-6 


The author tested this manure on -mustard in pots, taking into consid- 
«atiuii only the phosphoric acid and comparing it in 3 different amounts 
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(0.2 gr — 0.4 gr. — I gr. of F| OJ with manure containing ail the chief food 
materials except phosphoric acid, basic slag, and “ Rhenaniaphosphat ” 
He obtained the following results ; 

Basic slag gave the best results : next came “ Germaniaphosphat ' 
then " Rhenaaiaphosphat ", which only gave yields equal to 38-74 «; 
and 48-83 % respectively of the 3rield obtained by the use of slag Ger- 
maniaphosphat ” is. therefore, slightly superior to " Rhenaniaphosphat ". 

The author considers " Germaniaphosphat ’’ worthy of use in agricul- 
ture, but realises that his manuring experiments only have a limited value 
and should be repeated. 

41S - The Substitution of Stassfurt Potash Salts by Finely Crushed Austrian Phono 

l]t0S. — StoKLAStA, Julius (Director of iht I'h\‘«iolo>?ioal Chcn)i8tr>‘ Esperinienl 
of the Technical School of Prague), in mr Zudir.n-l 

ditstri,- timi Ytar 45 . 5 and 6, pp. 421- (56. Vfauia, 1916. 

Much has been said in Austria during these last years in favour ot 
phouolite powder as a substitute for Stassfurt Potash Salts. Many fac- 
tories have supplied crushed phonolite, chiefly as a fertiliser for beet. 


Table I. — Aivmtv .-twow/i/s 0/ Potash fiHinel in Ihe Various Pvtj.s'ii: 
Phonolites of Ccnlrai Bdwmia. 




Orffla j 

Total pntwb . 
lo the dr7 
powder 

(pAceoiage) ' 

Potasb »olubl< 
In coacentrated 
HU 

(percealapr) 

I. — NqihcUne 

phonotius 

^ 1) Nephclinc phonolite 

^ 2) Ntphtlioc and l«u 
i cite 

Schaltrtx-i^ 
rear Gangbof 

Salt-^l 

3 74 % 

7.75 

3 .M % 

347 


f Idrm 

Klunipcn 

6.63 

3-25 


• 3) Noscan ard mpbrlim 

1 pboDoUte 

Loboab 
near Eoliosilx 

8.54 

3.1s 

11 . - Noscan 
phoDoUtes 

14) Nnscan and Inicite pbo- 
/ DOhtc {hau>'i)c and 

i kacite pbonoliti) 

Kclchbt rg 
near Triihsch 

6-54 

3.00 


f 5] Nosran and sanidisc 

^ phonc^ite 

Ddtig near 
Weiss; wusstr 

6.(l 

2.76 


t 6) Saoidinc and oephelim. 

[ pb(KK>Ute 

Schrrcktnstnn 
near Aussig 

6.33 

a.74 

ni. - Sanidine 
(Attnolites 

\ 7) Sanidice and oUgoclas« 
) pbofM^tc (c TcacbTt- 

] pbottoUtb a) 

Ziigcnbcrg 
near Wcflseln 

6.84 

3.0. 


r Saokline pboooflte 

Klein-Prlcaen 

7.84 

r.81 


Idem 

PioboMht 

7-37 

1.58 
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The potash contained in the phonolitic wcks of Bohemia may be 
estimated at many hundreds of thousand inOlions of tons. ThisphonoUte 
is interesting because, in most cases, the nepheline is replaced by minerals 
ol the sodalite group (usually sodalite, more rarely haiiyne), and also at 
times by analcime or natrolite. The substitution of nepheline by fairly 
large quantities of leucite, which occurs so frequently in the phonolites 
oftheEifel Mountains has not yet been found in tho^ of the Bohemia 
" Mittelgebirge 

The following minerals must be considered as potash-containing con- 
stituents of these phonolites : — sanidine — anorthose — nepheline — so- 
dalinc and haiiyne — aegirine-augite and aegirine — natolite and anal- 
cinic. The most important jMtassic phonolites of central Bohemia, to- 
gether with their potash content, are given in Table I. 

Nepheline phonolites, nepheline and leucite phonolites, nosean and 
nepheline phonolites all show a simitar action in the presence of concen- 
trated hydrochloric acid. On the other hand, nosean and leucite phono- 
lites yield less potash to this solvent, and nosean and sanidine, sanidine 
and nepheline, sanidine and oligoclase phonolites, still less. Sanidine 
phonolites give the lowest yield, nepheline phonolites the highest. 

X.lBLE n. — Average amount of potash soluble in concentrated hydro- 
loric acid in the various Bohemian phonolites in relation to the total 
potash. 

Pota&fa soluble 

PboooUto in cooc«ot»aled HCl; 

— |>eri'estB|^ of total pc4Ash 

NcphelUie, iicpbeliiie aod leudtc, n«>5can an<l ntphelioc. lutscnn 

an«! leucite, unitoan aiul Ssitti«hne. sanidine an<l uepht-lint. U.ij 5 » ;o 

Sanidine and (iH^ 5 <xlasi* '• lnKhyt|*lM»i»iOith ’* tnnhMic 

phonolite) 

Klein-rriescn sanidine 

i’r(4x>scht sanidine 

Ni’phelinc T*-' 


Soi.UBIl.ITY OF PhONOLITE POTASH IN A S.^TURATED SOEUTIOX OF 
C.IRBONIC Acid. — Three different phonolites were carefully crushed. 
One hundred grammes of each |X)wder were distributer! equally among 5 
large flasks, into each of which were poured .200 cc. of pure distilled water 
Carbon dioxide was passed continuously through the flasks for 72 hours. 
Finally the amount of potash (K, 0 ) absorbed by the carbon dioxide 
solution per 100 grammes of phouolite powder was determined. The re- 
sults are given in Table III. 


T.sble III. — Amount 0/ potash dissolved by the carbon dioxide solution 
per too grammes oi the 3 different phonolites. 

ptinmtay 
ol l^totnl potMb 


FtKnobte 


o.i6r 

o.to8 

o.o6x 


t.8o 

1.6A 

0.77 


3 


IfObofth nosean and arpbellnc. 

nosean aod mtiidine. . 
Kktn-Priesen KuucUne. . ■ 
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Carbon dioxide sohition, therefore, dissolves relatively stnall amount 
of potash. 

lNn,usNCE OF Phonoutb as the Deveiopmekt op Son, Bacteru 
Attempts were first made to determine in what way potassic salts used a 
manure influence the development of bacteria. It was found that, witt 
out potash, the growth of Atotobacter is inhibited, whereas with potasl 
it increases. Potassium may, therefore, be cmisidered as indispensabi 
to the growth of this organism. 

Further experiments were made to determine whether, by bacteria 
action, the potash of phonolites may become water soluble. Phonolit 
and kainit were added alternately to the cultures of Azotobacterckroococcuiti 
In 480 hours the bacteria had assimilated and transformed into organ! 
matter about t.7 % of K ,0 in the form of phonolite. In the same lengt 
of time the bacteria transformed 8.64 % of the kainit K,0. 

The following results were obtained from similar experiments wit 
ammonifying bacteria {Bacillus mycoides) : — in 500 hours the bacteri 
dissolved and assimilated 5.6 % of finely ground phonolite potash as com 
pared with 13 % of the potash of potassium chloride. 

Microscopical examination showed that AsoMacler grew badly on tb 
phonolite culture medium, but very well on the kainit medium. Ther 
are great variations in the bacterial respiration ; in the phonolite mediui 
the bacteria gave out 10.84 grammes of carbon dioxide, in the kaini 
medium, 27.85 grammes. Kainit, therefore, contributes largely to the d( 
velopment of nitrogen assimilating bacteria. Ammonifying bacteii 
have a similar action. 

Conclusion. — These experiments show that potassic salts prc 
mote the growth and activity of bacteria useful to the soil. In this respeci 
however, phonolite is much inferior to kainit and pota.ssium chloride. 

Experiments were made on the action of phonolite on the quantit 
tive and qualitative yields of sugar beet and barley and the results wi 
be publish^ at a later date. 

413 Tbe Compuatire Aethm o( Ammonhim Sulphate. Sodium Xitiate and son 

Oiganie Nitrogeiions Manures: Fot Hanurial Eaperlments In Russia.— flityinKiiHi 

H. (jAXODCHKnffE,!.), in //aoncmia Mbcxoexaro CejbCKOxw/tUcmcfHitato JIhcm 

umyma. {Annuls of tfu A^cuUwrni InstituU of Yent VoJ. r, pp. ijr-u 

Moscow, 1916. 

At the present moment very little is known of the requirements c 
various plants with r^ard to any given nitrogenous manure, moreova 
during the last few years, many difficulties have arisen' in, variot 
districts of Russia as the result of using sodium nitrate. These two fad 
suggested to Prof. Prianichnikov (Agricultural Institute of Moscow) ll 
following experiments, carried out in 1914. 

In damp climates sodium nitrate is easily washed out. In dry d 
mates, on the contrary, it may accumulate on the surface of tte soil an 
thus become injurious. Ammonium sulphate, on the other hand, is lo 
easily watiied out and is retained better by the soil Ammonium sulpha! 
also has other advantages. 1) H has a notable capacity for dissolving, eve 
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H open fields ; s) its physiological acidity appears to exert a favourable 
gguence even on exhausted soil when exhaustion is the result of an ex- 
^ of bases ; 3) the cost of ammonium sulphate is so low that the unit 
if nitrogen in it is cheaper than that of sodium nitrate. 

The experiments were made with the following materials : — castor 
jl cake, hom-scrapings, -fish manure, peat-litter manure, sodium nitrate 
ni ammonium sulphate. The soil in the pots was taken from fields 
idonging to the i^ricultnral Institute of Moscow and the Agricultural 
Itation of Kiev. Oats, flax and potatoes were the crops studied. Twenty- 
Ive parts (0.35 gr.) of nitrr^en were added per pot, two parts of phosphoric 
nbydride and four parts of potassium oxide. Monopotassium phosphate 
ud potassium chloride were used as phosphatic and potassic manures. 

Observations on the growth of the plants and their weight led to the 
flowing conclusions : — 

1) In clay soil ammonium sulphate is preferable to sodium nitrate, 
[tis is due to the fact that it not only dissolves the phosphates which are 
dded.'but also those which are already in the soil. 

2) Horn scrapings and castor-oil cake are about equal in value to 
odium nitrate. In this respect it was observed that potatoes grown in 
ots fertilised with hom-scrapings developed well and b^me dark green, 
ladame A. L. Maslov has shown that, under laboratory conditions, the 
itrogen of hom-scrapings becomes available fairly rapidly, more rapidly 
(ven than that of powdered dried blood. During 2 months decomposi- 
lion in pots filled with soil, 20 % of blood nitrogen, 25 of the nitrogen 
Erom hom-scrapings and 52 % of the nitrogen of the castor-oil cake were 
Bidered available. The author considers it highly probable that the 
iction of the hom-scrapings is not limited to the nitrogen, but extends 
{d the sulphur, which the manure contains in large quantities. The excel - 

t t resulte obtained in the experiments on manuring with hom-scrapings 
tied out by the “ Zemstvo " of the Province of Moscow, may be partly 
ittributed to this action. 

3) The assimilation of the nitrr^en of fish manure (containing an 
iverage of 6.01 % of nitrogen and 9.42 % of phosphoric anhydride) did 
K)t exceed 40 to 50 % of that of sodium nitrate. 

4) Peat-litter manure gives up its nitrogen more easily than manure 
lom ordinary litter. 

IM The Slow Qnuics ofTlnsWood Burled in tlw SoH. — pa-’ctatoxi, e., in u sunnni 

Vol. XleIX, Pt. 13, pp. 605-647 + plates VXI-X Molena, 

It is the general opinion that scattered vegetable remains in the soil, 
specially whm wet, are subjected to a rather rapid change which turns 
hem to mould. In the course of research work on bramble-leaf disease 
f the vine (Rntdicontiddl' Accademiadti Lincei, (3) XX, xqil, tst. Half Year, 
>■ 576 — Staaomi sperimentali agrarie iUUiana, XLV, 1912, p. 792) (i), 
t was sem that fragments of the toots or stems of vines whith are bur- 


(<) See also B., 1912, Moe. 572, 949, t]70. 
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ied in the soil remain there a long time in the llvii^ state. From Ma 
1911 to October. 1913, the author carried out exjSeriments at the Roy 
Station of Plant Patholc^- at Rome on the changes undergone by fia 
ments of vine in soils according to the various degrees of moisture. 

Glass cylinders of 5 litre capacity were filled with fitre, homogeneor 
virgin, sandy loam which had been passed through a l mm. sieve. In eai 
cylinder were placed vertically 8 well-wooded cuttings from which tl 
buds had been removed. There were 5 series of 5 cylinders each of whii 
included : 2 cylinders with unsterilis^ soil; 2 with earth sterilised I 
'luM phenol ; i flask with earth sterilised by being heated 3 times f 
1 hour in the autoclave at 134“ C. In these cylinders were placed respe 
tively ; l) unsterilised cuttings ; 2) cuttings sterilised for V» hotir at 
3) unsterilised cuttings ; 4) cuttings pasteurised for 30 minutw at 55 
5) cuttings sterilised for x hour at 134“ on 3 diflerent days. Twenty p 
cent of sterilised water was added to the last series. For each series e 
periments were made under the following degrees of moisture : — 15 
20 % — 5 "o — Microscopical and chemical examinations were made 
each series after 7 months. 15 months ' and 2 '/i years. The chemic 
examination included the estimation of the total nitrogen, protein, 3 
sirailable carbohydrates, ash and phosphoric acid. The results are siinima 
ised as follows : — 

1) Stress should Ite laid on the great vitality of vine-cuttings wbii 
have been stripped of their buds and buried. The wood of all the \in 
tested remained alive for about 15 months. The wood which showed t 
greatest resistance to post nwrhtM deconi]X)sition was that of Rupestr 
that of Riparia and of Riparia x Rerlanditri came next ; that of lii 
fera was the least resistant. 

2) During the first 15 months the alterations caused were due ( 
sentially to the activity of the tissues. The following changes were ob«i 
ed : — solution of the starch, auto-digestion of the plasmatic proteii 
formation of tannic-albumin dote, condensation of gum-resin insniut 
in water. The changes themselves consisted of : — 

a) humification : concerning only the protoplasm and connect 
with the respiratory activity. It is an enzymatic oxidation of the decoi 
position products of the albuminoids, probably of the nucleo-prntni 
with formation of mr/amns. Autogenous himiification is, therefore, great 
and more rapid in the tissues of the bark which are rich in plasma, and 
the cambium ; 

b) maceration (solution of the peptones of the intercellular lave 
most rapid in the parenchyma. It particularly attacks the cambium. It* 
ening the bark, which also undergoes rapid disintegration on its mi 
side. On the other hand, in the wood bundles, maceration progress 
slowly, starting from the circumference. 

Aeration favours humification. Maceration, solution of the starch, a 
antodigestion of the protoplasm are more marked in very damp s< 
Oxidation, which is followed by humification, preserves the plasma 
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^(eins from an ulterior digestion. Aeration also encourages the preci- 
itation of the albumin by tannin, and gummosis. 

There are, thus, two types of alteration according to whether the soil 
,yery dry or very damp. In the first case there is a strong autodigestion 
j the contents and maceration, slight humification and gummosis. In 
u second case there is masked humification of the contents and formation 
I guin. and slight autodigestion and maceration. All these autolytic 
fjcesses continue after the death of the tissue. 

j) The invasion of micro-organisms, particularly that of fungi, 
^ens these phenomena, especially maceration of the tissues rich in pla.s- 
12 and humification within the wood. 

Pasteurisation does not prevent humification. Pasteurised wood 
lacerates with difficulty, but pasteurised bark humifies and macerates 
jore rajiidly than living hark. In very damp earth the pasteurised cut- 
jigs were attacked by fungi as much as were live cuttings, and, in dry 
irtb, to a greater extent. Sterilisation in the autoclave prevents autoge- 
011s alteration, but does not weaken the resistance of the wood to attacks 
rlungi. indeed, it seems to make it more resistant. 

5) No bacteria were observed among the micro-organisms in the 
ood, l)ut myxomycetes, actinomycetes and eumycetes were frequently 
fluid. The two former only attacked dead wood. The eumycetes alone 
:te<l as agents in the deconifiosition of the wood ; live wood was attacked 
(' some of them, including Pkoma vitis. Sfteira lifnsa, Torula monitoides 
id an Acrenwnium. 

Between the autogenous alteration of the wukxI and that produced 
r fungi were quantitative differences in humification and maceration, 
id qualitative differences where the fungi had eliminated the lignin and 
ssolved the cellulose. 

The tannic-albumin and the gum-resin were not attackerl by fungi ; 
fact, humification had a preserving effect. 

0) The total organic nitrogen decreased in the absence of fungi, 
increased in the wood attacked by these micro-organisms. The protein 
trngen increased only in the wood attacked by fungi In other words, 
iried wood, when invaded by fungi, became richer in mycoprotein. 
Ks of the soluble nitrogen always occurs, even in immune wxkxI, and 
itodigestion of the protein takes place in both live and pasteurised wood. 

7) The soluble assimilable carbohydrates diminished greatly even in 
e absence of fungi. The insoluble assimilable carbohydrates decreased in 
oportion as the fungi invaded the wood. In damp soil they increased, 
iibaps as a result of a partial hydroh-sis of the cellulose. The diges- 
on of the carbohydrates varied with the aqueous character of the tissues, 
ivcry moist soil the starch was dissolved and loss of the sugar occurred. 

1 dry soil there was formation of gum and destruction of the hemicellu- 
*s. In well aeritted soils the cellulose was only attacked by wood-des- 
oying fungi, never by autodigestion. 

S) In wood which was not attacked by fungi the mineral consti- 
itnts diminished as a result of leaching ; the increase obser\-ed in the 
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TOOd which had been attacked was in conelation with the loss of organic 
matter.' The phosphoric acid decreased in proportion as the wood was 
invaded, that is to say. the phosphoric compound were eliminated by the 
mycelium. As a resiilt of autadytic proces^ there was a decrease oi 
phosphoric acid, even in the absence of fungi. This loss shows that auto- 
digestion of the albumins and other organic phosphoric compounds pro- 
gresses greatly in the first 15 months. If, during the autolysis of these 
materials, compounds are formed which are harmful to higher plants, 
it is possible that vine wood which has been buried in the soil for two years 
may poison the surrounding land to a marked degree. 

415 The Action ot Baeterta and Fungi In tks Ttanss of Ptanh,— btoibouj.i uicb 

ill the JMt ktr Hr uiiuiv.clULiUukc Uolanik, Year 57, W. 3. PP- 3*7-45*. Ltiprie, ir|,; 

Three groups of experiments were carried out with a view to elucidat- 
ing the rital relationship between plants and bacteria ; 

1) Eirperiments on the sterility of the tissues of herbaceous plants, 
the sap and the heart-wood of woody plants. 

2) The determination of the depth to which bacteria and fung® 
spores penetrate into the blanches of woody plants in the water absorbed 
by their sections. 

3) The injection of various bacteria into the tissues of herbaaou: 
and wo^y plants and the determination of their longevity. 

Bacteria were also placed in contact with isolated and living veget 
able tissues, so that their action on living tissues, as well as on tissue 
treated with an alkali or an acid could be observed. 

Results : — i) The normal ti-ssues of herbaceous plants were founc 
to be free from bacteria ; the sap and heart-wood of fibrous plants wen 
also sterile. 2) ^Tien wood was attacked by fungi their presence could bi 
ascertained, but not that of bacteria. It may be assumed that bacterii 
do not enter the wood with the mycelium of the fungi, and that bacterii 
c ann ot grow in wood attacked by fungi. 

3) Bacteria and fungus spores are introduced through the vessel: 
in the water absorbed by a section. Micro-organisms, therefore, pene 
trate in fairly large numbers into the branches of woody plants hariiu 
long vessels, whereas bacteria were only observed on the proportionate!; 
shorter spaces in the wood whose vascular tissues have short tiacbeides. 

4) The liquid containing bacteria and fungus spores filtered entirel; 
through the lateral non-perforated walls of the tracheides (walls whici 
determine the length of the latter), whereas a certain filtration took plac 
daring the pass^e through the unbroken parts of the vessels. 

5) Bacteria injected into both live herbaceous tissues and live wood 
remained alive for a considerable time, in one case for more than ro montb 

6) The saprophytic life of bacteria introduced into wood was no 
seen to extend in any way. 

7) The longevity of the bacteria may be explained by their stron 
resistance to erterior nniavoorabie conditions. Nothing was obserre 
which would permit the assumption that the living tissues exert any actio 
against the bacteria. 



' jiGRic^'niiui. £Bxiian^' ^ or ruins 705 

S) Altbotti^ they did not die, no obvious externa! agn of the 
^elopment of the bacteria was noticed in the isolated live plant tissues, 
miis does not seem due to the acidity of the tissue, because, even after 
Latnient with acid which caused the tissues to decay, they were, never- 
^ess, still capable of serving as a nutritive medium. 

g) It appears that the tissue must be dead before its nutritive subst- 
ances can be utilised by bacteria. 

- A Sapcaiintrani VuecM /y/atnenfoM. — CBstHOCT, l. h., vibbobvu, awio, 

and jOHirs Caw., 0 -, in Tk* J ou m af of Bioto^ic^ Ch^mitiry, Vol. TUXVIII, Nd- a, 
pp 457’443> Boltifliore, Md-. Jamuiry, 1917. 

This work was carried out at the Bureau of Chemistry, United States 
Pepartment of Agriculture, Washington. 

■ The presence of a saponin in Yucca filamentosa was first reported by 
aoKR'S in 1895 : Schulz and Mevek had obtained, in 1896, a saponin which 
^ insoluble in water, but they did not determine its moleciilar weight. 

The writers obtained from the dried root stock, about 6 per cent of 
trade saponin, C„ H„ O,, ; its properties are different from those of the 
hponin previously extracted. It is soluble in water, alcohol, phenol and 
^cial acetic acid, and cannot be precipitated from the aqueous solution 
by neutral lead acetate, basic lead acetate and barium hydroxide. No cho- 
lesterol compound could be prepared. Haemolysis was observed after 
15 minutes in the saponin solution (l to zo 000) containing rabbit blood and 
kept at 37® C. The surface tension at 37®C. was 56.69 dynes per sq. cm. 

Hydrolysis of this saponin yielded a sapogenin, with no hemolytic 
tction. a glucose, and also glucuronic acid. 

The saponin is located as brownish amorphous masses in the fibro- 
rascular btmdles of the roots and leaf bases. 

117 - A New Sncar Extiaeled from the Fruit of Um Avocado (Pertea grmtis- 

slttlM ), — I. La Fokge, P. &.. n. Mnnmjkctoti^toae, a New Sugar from the .avocado, 
in Tht Journal of BifiUj^ical C^fmisiry, Kol. ICWHl, So r, pp. 511-522. Baltimoie. Md.. 
January 1917. — If. WUGHT. F. E.. Ciy-atallograplilc and Optic Properties of Manno- 
kctobeptoee and of tbe Osaxones of ManDokefobeptoee and Hannoaldobeptosc, Ihfd., 
pp 5 r 3 -«ed. t fig 

I. — This work was done at the Carbohydrate Laboratory, Bureau of 
Chemistry, United States Department of Agriculture, Washington. 

The writers isolated from the fruit of the avocado a new sugar which 
risks there in the free state. This fact is noteworthy, because there is 
hns added another monosaccharose to the small number of such substances 
ound in a free state in nature, and of which only two, glucose and fructose, 
ire widely distributed in any considerable quantity. The new sugar is 
nth a ketose and a lieptose, and is accordingly the dth. natural ketose to 
le isolated, (the other 3 being fructose, sorbose and ketoxylose). The writ- 
iT luis given this new sugar the name of d-mannoketobeptose and has shown 
bat it has the confi^ration : 

H K OB OH O 

CH, OH— C — C — C — C— C — CH, OH 
OH OR K H.- 
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From 3 500 gm. of pulp 50 g. of sugar were obtained. 

In 1888, from the fruit of the avocardo. i-perseite was extracted a 
heptahydroxy alcohol which can also be obtained by the reductioif of 
mannoheptose. The occurrence in the same fruit of these two similar aaj 
rare seven-carbon members of the sugar group suggests that there may be 
some biological relationship between them, and this view receives support 
from the fact that the new heptose can be transformed into d-perseite by 
reduction with sodium amalgam. 

II. — Researches carried out at the Geophysical Laboratory, Wash- 
ington. D-mahnoketoheptose forms tabular crystals belonging to the 
monoclinic sy^em, they are sphenoidal, and transparent, pale yellow in 
colour, and about 2 mm. in diameter. 

418 - The Fart Played by Oxidases In the Improvement of Cultivated Plants; Bloleeical 
Experiments and Considerations. — degu atti , m,,ui AmuUdiUa r. Satoh Supmn,, 

di AgricoUura di Porfici, Vol. XIV (fteprlnt), Portlci, 1^17. 

The author points out that.'since the discovery of laccasc (1883), the 
relationship of the oxidising ferments to cultivated plants has been studied 
only by Prof. Comes, In rpog Prof. Comes showed, for the 6rst time, the 
importance of these ferments in the improvement of plants and their 
destruction of the acids of the organic juices (1), The author then sum- 
marises the principal results of his investigations ; 

On studying the distribution of oxidases in the organs of Samiiicm 
nigra (wild elder) they were found concentrated to a marked degree in 
both the radical and cauline seats of neoforraation. This shows the im- 
portance of oxidases in the neoformation process of the tissues, A kind 
of oxidasic exudate was also observed in the external parts of the extrem- 
ities of the rootlets (evidently connecter! with the absorption functions). 

Similar observations were made in the ca.se of different varieties of 
Japanese medlar [Eriobotrya japonica). The improved variety with a 
longer biological cycle, whose fruit is longer, bigger, sweeter and less acid, 
k, all other conditions being equal, richer in oxidases than the less culti- 
vated variety whose biological cycle is shorter, and whose fruit is round, 
small, less sugared and more acid. 

This inverse relationship between the average amount of acidity and 
oxidases, and the direct relationship between the average amount of su- 
gars and oxidases, shows up more strikingly in a comparative analysis of 
3 citrus varieties, lemon, orai^e and mandarin. The absence of oxidising 
zymases in the vegetative organs of the lemon tree and their gradual disap- 
pearance from its fruit, leads to the assumption that there exists a certain 
incompatibility between zymotic actimty and a strong excess of acid. 

Analytical investigations of many varieties of European vine (high 
trained or low trained) and American vine (pure or hybrid) confirmed 
this assumption. It was seen that the amount of oxidases present increas- 
es in proportion as the vines are improved, that is to fay, have a longer 


(i) Cf. Cokes, Del fagioolo comaK (Oa the Common Bens) in the Atti dd R. Ittilulc 
d'fncoraf^fammtOt Nap)««, 1909. 
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jjlogical cycle, shorter intemodes, smaller foliary sinus, sweeter and less 
^li fruit. The above-mentioned phenomena occur also in these plants, 
[je si’perficW roots contain more oxidases than the deep roots, conse- 
mently vines with deep roots (high trained vines on trellises, arches, etc), 
^ with a relatively small geotropic angle (less-improved European vines 
( pure or hybrid American vines) contain insufficient oxidases in the 
jots. This is followed by an insufficient amount in the aerial organs, 
jtb all the results this entails — higher acidity and too little sugar. 

These facts are brought still more into evidence by a comparative 
tody of various common fruits, such as Japanese medlars, peaches, apri- 
jts, cherries, tomatoes, sorb-apples and common medlars. In each case 
decorrelations already described are fotmd in the reproductive organs. 

Continual changes in the migration of the oxidising ferments occur dur- 
ig the physiological ripening of the fruit. In the first stage (that of 
lowth) the zymotic substance is attracted to the fruit from the branch 
ext to it, so that this substance accumuhates within the ducts of either 
ie placenta or the peduncle, whilst the sugars of the surrounding paren- 
ivma remain acid. In the following stage (that of ripening), on the 
jntrary, the oxidases leave the ducts, filter through the cells of the pa- 
achyma and mix with the juices, which then grtidually begin to lose 
leir acidity. The decrease in acidity is slow in fruit which is .still on 
le plant ; on the other hand, in plucked fruit, it is exceedingly rapid. 

The obvious coincidence of these facts which are certainly not related 
i cause and effect, points to the supposition that the two phenomena are 
itimately connected, so much so that, in one species, it is precisely the im- 
mvcd varieties, those containing the most oxidases, which lose their aci- 
ity most easily and to the greatest extent. Moreover, when sorb-apples 
1(1 common medlars become over-ripe, a great part of their acidity disa]>- 
ars at the same moment as the oxidases leave the ducts. This last phe- 
imenon, accompanied by the loss of acidity, may prtKeed in a centripd- 
ditection, i. e., from the external layers to the internal layers (as in 
iih apples), or in a centrifugal direction (as in common medlars. slee]>y 
rars and apples). 

On the other hand there is no relatiorrship between the breaking- 

i losu M the organic acid molecules by the oxidases and the increase of sugars 
n the fruits. Everything points to the conclusion that oxidasic coin- 
bauion causes a greater simplification of the molecules themselves .and, 

f rcctly, their reduction to inorg.anic compounds (carbonic acid and water), 
is, however, probable that direct sunlight, with or without the interven- 
3 n of zymases, may convert the organic acids to sugar. 

All the results obtained emphasise the importance of oxidases with reg- 
wd to the biology of cultivated plants and lead to the conclu-sion that the 
[acciiniulation of oxidases is intimately connected with all cultural evolu- 
tion. It is certain that those plants which have been carefully and intensi- 
Tdy cultivated for a long time, contain more oxida.ses than plants of the 
SMe species which have been less highly cultivated or are wild. This 
proves that the zymogenic substance has its origin in cultivation, which. 
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Jb tlM (N)iuse of many cpntaries, detennlnes the mala characterittiK whicli 
disttagttish those varieties of oae species which have beoi improved aoi] 
bionght to diverse degrees of perfection. 

In all districts cultivation has always consisted chMy in manuring 
(wrtbdung), irrigation and digging. The genetic connection between the 
nitrogen in manure and the zymogenic sutetance, which had ^eady been 
pointed oot by Prof. Comes, is thus brought very clearly into evidence. 

From this substance, as yet very undefined, are derived two types of 
soluble ferments — hydrolysing and oridising. The former mobilise the 
reserve substances, thus preparing a material more easily utilised by pa- 
rasites (sugar and soluble nitrogenous substances). The latter attack 
and break down more particularly the acids (which make the food unplea- 
sant) thus rendering more conspicuous the above-mentioned cheniiotro- 
pical substances which are most abundant in cultivated plants (i). 

It is thus seen that the action of zymotic ferments, which accumul,ate 
particularly in the tissues of highly estivated plants, causes a series oi 
biochemical phenomena which includes scission — grouping — breaking- 
up of molecules — etc. 

419- Tin Ciyoseopie Constants of Expnsstd Vogeteble Saps m Rolatod to the Lots! 

Environmental Conations In the Arizona Dowrla (i). — HAaaa, j . asti.cx. 

1,AW*ENCB, JOHN, V., with thc Cooperation oi OoaTNaa Row, AncKN, in Physiolv^icjl; 

R<s«rc*cs, Vol. No. I, pp. 1-49. Baltiinoit, Maryland, July 1916. 

' The many experimental data hitherto obtained exclusively in the 
laboratory have proved that the physico<hemical properties of the cell 
sap of different plants are in a large degree dependent upon- the enviton- 
mental conditions to which they are exposed, and change when these are 
altered. These conditions are : temperature, humidity of the air, light 
intensity, etc. It does not seem to have occurred to the plant physiolo- 
gists, or the ecologists, that the results of attempts to modify the pro- 
perties of the cell sap by controlling and varying conditions should also 
be tested out in the field. If variations in the properties of the cell sap com- 
parable to those which may be induced in the laboratory are not to be 
fotmd in nature as a result of environmental conditions, laboratory ex- 
peiimentation would probably lose much of its significaitcein plant phisio- 
If such variations, however, do occur in nature, they are of funda- 
mental importance to the ecologist, phytogeographer, and evolutionist. 
The writers have undertaken, the study of this problem, and they giw 
the results they obtained by examining the concentration of the cell sap oi 
various plants growing under vejy different conditions. This concentia 
tion, which is proportional to the freezing point lowering, can be deduced 
directly from the latter with the assistance of the tables ad hoc drawn up 
by Harris and Gortner. 

The writers proceeded as follows ; the cell sap was expressed by means 


( 1 ) Cf. COHSS, lA iNofilawl n*n.i PnlnlogU Te(etnlc (Ptophyhndsln VegetaUe pBthiit>p1. 
in AUi MR. Ittunltt f/iuonuumaite, Kagla, 1916. — TU* {wpet Is smnnnriaed in S 191*. 
No. 9J7. 
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^ a laige screw-piess and tiien centrifuged to cleai it as mndi as possible, 
{lie resets wete expressed in freezing point lowering in degrees (&) by 
jgeans of tbe nsual Beckmann’s thermometer which is subdiridM into 
(jiotii^dths of a degree centigrade and provided with a very simple appa- 
(ttus for the evaporation of ether. The osmotic concentration (pressures) 
jj given in atmospheres (P). The plants examined belong to 4 groups : 

i] Trees and shruto ; a) Half-shrubs ; 3) Herbaceous perennials ; 4) Herba- 
j*ous annuals. 

The region selected for the observations is that surrounding the De- 
idt Laboratory in Tucson, Arizona, and is very suitable for the purpose, 
js sithin a comparatively limited area, it affords the 5 following local 
pivironraents ; 

1) The Foot-hill Canyons. — Pima canyon, where the writer’s collec- 
tions were made, is a narrow valley with precipitous slopes and running 
y. E. - S. W. In spring, thanks to its sunny exposure, its vegetation is more 
Advanced than that of other localities of the same elevation. The tran- 
sient stream that flows during the spring months along the bottom of the 
valley, disappears as a surface feature as the season advances, but it is 
quite possible that during most of the year, the ligneous plants are able 
to draw upon an ample water supply, while their aerial portions are ex- 
I posed to an atmosphere of high evaporating power and intense insolation. 

2) Cliffs, or ledges, and sleeper rocky slopes. — Here there are masses 
of loose rock cemented by a compact and impermeable soil which retains 
large quantities of water. 'The moisture and shade in the crevices between 
the blocks create persistent mesophytic conditions. 

3) Bajadas, or Mesa-like slopes. — These are more gently sloping 
masses of detrital materials which form slightly inclined terraces. For 
a depth of 20 cm., the soil is in many places air dry during most of the 
rear The brevity of the period during winch the soil contains sufficient 
water for plant growth is one of the factors that contribute to git-e the flora 
a distinct xerophytic character, those species being predominant which are 
furnished with a water storage system, or very deeply penetrating roots. 

4) TJie arroyo or wash. — The channels, for the most j>art dry, of 
the water courses traversing the " mesa ”. The coarse sand and gravel, 
although very permeable, afford better conditions for plant growth t han 
the surrounding " mesa ", as is shown by the number of herbaceous an- 
nuals growing in spring in the most protected parts. 

5) Salt spots : In these, there is a pronounced accumulation of al- 
kaline salts. 'The Flora is halophytic (Chenopodiaceae). 

The osmotic concentration of the cell sap varies considerably accord- 
ing to the different habitats, as is seen in Table I which gives the compar- 
ison of averages of the osmotic concentrations, the v.due for the " arroyo ’’ 
being taken as unity. 

The lowest osmotic concentrations are thus found in the plants grow- 
ing in the anoyo, whfie the highest occur in those from the salt spots. To 
complete the data set forth in Table I, Table 11 shows the values of A (the 
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Table I. — Comparisons of averofes of osmotic conceniraliotK of the 
ceU sap t« ths different groups of plants from the different heibiiats ; the vahte 
for the arroyo is taken aj unity. 


Crowtk Porn 

Anoyo 

Cuyom 

Rocky 

•Mesa" 

Wt 

qiott 

AU 

bablti 

Trees and ahrttbs 

\ 

t.oo 

t.J 7 

1.26 

1,96 

■ a.^t 

I. 

I>warf and haUshrubs 

1.00 

I.I7 

I. 3 Z 

1.4J 

2.o6 

I. 

Pcfennlal berbe 

1.00 

1.02 

*25 

■ 45 

1.82 

I 

Winter annuals 

1.00 

I.OO 

X.I8 

1.64 

— 

I. 

All spedes 

1.00 

25 

■■34 

1.90 

2.67 

2. 


Table II. — Values of A and P in certain plants which are capable 
of groteing in 3 or 3 different habitats. 
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freezing point lowering) and of P (osmotic concentration) in some plants 
which are able to grow in 2 or 3 different habitats. 

On comparing the results obtaineil at Tucson with other data (as yet 
unpublished) ; for Long Island — Jamaica mangrove swamps — coastal de- 
serts — mountain rain forests — and for a series of habitats in subtropical 
Florida — we are led to the conclusion that the study of the physico- 
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chemical pro{)eTties is as important a part of ecological and phytological 
investigations as the description of the external morphology and internal 
structure of the species of a flora. 

The cell sap is the product and the environment of all the activities of 
the protoplast, therefore its chemical and physical properties should be 
factors of fundamental importance in plant physiology. Hence it is rea- 
sonable to suppose that the differentiation of plants growing in different 
habitats is due partly to specific variations in the osmotic concentration 
of the cell sap in the several species, and partly to the direct influence of 
external agents on the composition of the cell sap in different individuals 

,20 ' Ns« PimoUeal and Scisatifis Experiments in the Selection of German WheaU 

Ridl tU GHltolL — VOM ^RON*nLI>iNGEM,iti./Ji'u/seAf LanJiitrlsthaftltche Prfs%e,Y*siT 4$, 

No. J4, pp. It2-ii4. Uerlia, (916. 

Since the importation of foreign wheat has stopjjed. German wheat 
bread has become more and more defective ; it is hard, thick, indigestible 
and unpleasant to the taste. This, according to the writer, is due to the 
poor bread-making properties which characterise German wheats. As 
long as wheat could be iinporterl from abroad German agriculturists felt 
little impul^ to obtain varieties of good quality. Preference was given 
to English Squarehead wheats because of their high yield. As these va- 
rieties were not sufficiently resistant to German winters they were cross- 
ed with others. Though the wheats thus obtained were stronger and more 
productive, their bread-making qualities were not improved. 

It is well known that the bread-making quality of wheat is closely 
related with the nature of its gluten and its ash content. Chemical analy- 
sis of gluten has hitherto given no data on which to base valuation, where- 
as investigations into its physical pro|K-rtics have given iniiiortant re- 
sults, An elastic, tough. dr\’ gluten is good for bread -making, a soft, damp 
gluten of great extensibility, on the other hand, bakes b.adly. The higher 
the ash content of the flour, the less easily does it bake. The bread making 
capacity of wheat is shown, and judged, by the volume of bread after 
baking. All these characteristics must be considered if good varieties of 
wheat suitable for bread-making are to lx* obtained by selection. 

Recently there has been a tendency to distinguish two tx^pesof inherit- 
ance in the vegetable world ; — t) the so-called " external ’ inheritance, 
which affects the morphological properties, is known up to a certain point 
(mendelism) ; 2) the so-called “ internal ” inheritance which has not yet 
been scientifically explained, and which affects the physiological proper- 
ties ; — " values ", " factors " or " gens ”. The author is conniiced by 
the results of crossings with wheat which he made, that the internal pro- 
perties of an indixidual are transmitted by the dissociation of the " gens 
In inheritance these are split up into positive “ gens " and negatir'e " gens " 
and unite with the positir'c and negative " gens " of the other individual 
to form new " gens ”. The accumulation of similar " gems " in this type 
of crosdng depends on the abundance of " gens " of the other indmdual 
used in the crossing. 

In practical selection, therefore, the first consideration should be an 
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analysis ol tha gcnitois, their content in moist glnten and ash as 
nell as the quality of the gluten. 

All German wheats either directly or indirectly descended from Eng.| 
lish Squarehead, should be eliminated, not only b^use they are poor iai 
gluten, but also because the quality of their gluten does not meet German 
requirements. The gluten of Bnglish wheats is soft, moist, of great exten- 
sibility and. lacking in tenacity ; it is, therefore, not adapted to the pur- 
pose proposed. 

Once the required internal properties have been found, the morpho- 
logical properties of the genitors must be examined. The most important 
factor from this point of view is the capacity of giving a high yield. Ex- 
periments carried out at Eidingen and Werhenstephan show that this 
capacity is quite reconciliable with a high glut^ content. 

When the best parents have been chosen, both from a morphological 
and physical point of view, the practical work may begin. The desir- 
ed end will only be reached if reciprocal crossings are effected and if the 
two new subjects show the same inheritance of internal physiological 
properties. It is difficult to give fibres illustrating the result obtained ; 
the best criterion is the practical yield in bread-making. This should be 
scientifically established in an unmistakable maimer. 

Up to the present there is only one variety of wheat in Germany 
which possesses to some degree the qualities described, this is the ‘ 'Eldin- 
ger Kleberweiren ”, or Eidingen wheat, rich in gluten, wWch has been se- 
lected in that district. 

4 j I - The Seleetloo of Kativo Wheat in Hungary and Barley in Sweden; The Function 

of the Awm aad Their Corretatlons with Other Chaiaeten. - R«r No. 430 'i ttis 

BnUtim. 

422 - Improv^moit or BUefc 0 *te hf SoJectlon and Crosslnc In Sweden. - nili^os. 

Ehle H., in SwT»g« Visadfforenin^s Year XXVI, No. 6, pp, 219-231. 

Mahnoe, 1916. 

This paper gives the results of a series of experiments on selection 
and hybridisation carried out at Svalof from 1901-1917 order to im- 
prove black oats in Central Sweden. The expeiimente maybe divided 

into 3 parts : — -l. ■ 

1) Attempts were made to see to what extent it is possible to im- 
prove directly, that is to say. without the introduction of foreign elements, 
types of native oats which are distinguished by their earliness and adap- 
tability to very unfavourable soil and climatic conditions. Fynshafu 
{Fyris oat) may be cited as an example resulting from the first individual 
and aggregate selection experiments. Whilst still retaining their charac- 
teristics of adaptabibty and precocity, this variety surpasses the common 
ones in average yield of grain. 

2) The native varieties, whether common or selected, always have 
a weak culm, and are, therefore, subject to lodgiiig. They cannrt. foi 
this reason, be sown in light, friaWe and f«tile soils where the rapid and 

growth of the sttaw would further decrease if* dasticity anil 
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^jjistance. la. this case ase most be made of other of black Tartar 
i^ts {" Svart Tartarish Plymhafre ") with elastic and r es i st a n t culms, 
^ts which were introduced to covmteract these disadvantages, and which, 
Uttle by little, have been mixed and crossed with the native types. \ 
jiultifonn biological whole has thus been formed which is well adapted 
to selection and the isolation of the best types. In this, way two well- 
jjown varieties have been obtained at Svalbf ; — " Klock 1 " and " Stor- 
BOgul ", which unite in one type the productivity of native oats and the 
strong straw of tartar oats. " Klock I ” is, moreover, remarkable for its 
‘(atliness. These two new types have been successfully introduced amor^ 
the blade oats in districts where, for the reasons given above, the soil is 
too fertile and too rich to permit of the use of native types. 
t 3) The third set of experiments aimed at the pro^essive improve- 
Iment (increase in production) of bUck oats by hybridisation with types of 
^white oats having a high yield. The first tangible result was " Klock II " 
("Klock I ” X " Guldregn ") which, in productivity and the qu^ity of 
its grain (see Tables I and II), is much superior to " Klock I " whilst still 
retaining intact its redstance and the strength of its culms. These are. 
doubtless, ereellent and practical results, but the activities of the Svalof 
Station go yet further. " Stormognl " is a variety valuable on account 
of its high yield of both straw and grain, but it ripens late and is thus re^ 
tricted to certain districts. By crossing " Stormogul ” with " Klock II " 
the characteristics of these two varieties have been rmited in one type. 
From amongst the descendants various lines have been isolated, the last 
of which is the line 01143, known as “ Klock III ". The great success of 
this crossing, apart from the earliness of the one and higher yield of the 
other, is due to the fact that both varieties are very similar in all otlwr 
characteristics. From the 2nd. generation (F^... F.) on. numerous varia- 
tions and divergences in the characteristics have been observed which 
have made it very difficult to fix the new hybrid. It has also not been 
found posrible to render stable, in one individual, both precoaty and a 
high yield in straw. For this reason the results obtained haw a peculiM 
meaning and significance. " Klock III ”, though as early as " Klock II , 
gives a higher yield in grain than “ Stormogul ” (see Table III). CulTOral 
experiments carried out in the Wack oat lone (Ostergotland, Orebto. 
Stockholm, Upsal and Vastmanland). fully confirm the results previously 
obtained at Svalof (see TaUe IV). From numerous tests it may be assum- 
ed that “ Klock III ” is as early and has as resistant a culm as 
“ Klock n ", whilst showing a greater productivity, inherited from " Stor- 
mognl ". It may be seen from the following diagram that Klock III 
is inferior to " Stormogul " only in yield of shaw. 

xioiaii 

BatUaai, + 

YtaM in pala . • • 

VWU la ttww ..... — 


Ktak m atociDoenl 

+ — 

(H-l ■ + 

— + 
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Below is the pedigree of the new variety : — 

Mart T*rtarl»k Plymhaftt Milton (Prolatdcr type) 


Klock I (1901) X Gultlrcgn (1903) 

I 

V 

StoaSfaoiat (1901) x Kioc^ ii (1909) 

i 

lyoct ni (1917) 

Since 1901 the " Sveriges Utsadefoiening ” (Swedish Society fi 
Seed Production) placed on the market the following new varieties 1 
black oats : — Klock I (1901) — Stomiogul (1901) — Klock II (1909) 
Fyris (1911) - Klock III (1917)- " Fyris " gives excellent results in con 
pact clay soils, and attempts have been made to improve it still furthi 
by crossing it with " Klock II Thanks to their earliness and the r 
sistance of their culms, the " Klock ” types have spread rapidly, replacii 
the Tartar oats originally cultivated. It is highly probable that the e: 
periments, in view or now being actually' carried out, on new hybridisiitioi 
of " Klock III " with “ Stormogul ”, and of " Klock II " and " Klnt 
III ” with " Guldregn ” (or other productive white oats), will still furth 
increase the yield of black oats. There is nothing to prove that " Klo 
III ” really represents the best result that can be obtained by combinii 
‘‘ Klock li ” with " Stormogul As a rule, productivity is dcterinin 
by so' many factors that they are rarely transmitted all together by t 
parent plant to its descendants. Further cros.sing may, therefore, incre 
se the number of these factors in the hybrid and thus augment its yiel 


Table I. — Results oj Comparative CuUural Experiments with the C 
Varieties Khck I " and " Klock II ” carried out at Uliana from 19 
to 1912. 
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Table II. — Comparative Cultural Experiments on " Klock I " and 
•Slock JJ Average Results for 63 Districts of Central Sweden (1905- 

[ 9 ? 9 )- _ 
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WHght 
of X 

bectaUtrc 

Weight 
of 1000 
gtaina 

1 

1 Grains 

1 gcrmioated 

ppck JI . ■ - . . . 

2 704 kg. 

106.1 

69.34 % 

47.8 kg 

aS.So gr. 

t.26 

fkdt I 

3 kg. 

lOO.O 

68.40% 

46.6 kg. 

28.19 gr. 

1-79 




Table III. - Results of Comparative Cultural Experiments of the 
tuuties " Klock II ", " Klock III ” and " Stormogul " at Svaldj irnm 
1512 to 1916. 
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Yield per hectare 



1912 

1915 

»9U 

*9«J 

1916 

Averages 

Belative lad 
Klock 11 « 


fc« 

k( 

hg 

kg 

kt 

kg 


(irdin ; 








axk III 

3 780 

1 176 

a 5O0 

3010 

4580 

3620 

109.9 

tonn<7^ul 

3 ht>o 

4 160 

t 700 

5030 

4 tOo 


t•9.1 

Uock 11 

3 7.3“ 

3 870 

2 3bo 

2 180 

4230 

3 2S4 

I0<'.0 

: 








tc4.k III 

5 060 

4 53^> 

2 470 

3825 

7 8w 

4 747 


torsi' gul 

5 810 

5 33‘' 

2 850 

4 550 

7630 

i tu 

lire 

Uock II 

i 

5 200 

4 470 

2 310 

4 5'0 

7 330 

4 734 

100.0 


Table IV. — Results of Comparative Cultural Experiments with 
Klock III " and other Oats, Carried out from 191.4 to iqifi in the Districts 
Oslergotland, Orebro, Stockholm. Vpsal and Vdstmatiland. 



Yield in grain 
pet hectare 

(Avenge of oil theeKpcrimenlr) 

i 

; Relative index 

1 (Klock 11 100) 

i 

I43 Klock III 

1 

«399 

Z09.2 

450 StMitnogul . . 1 

*3*7 

to 8.6 

(08 Kl«k n 

2 197 

100.0 

^004 F\*t 19 ' 

2 192 

100.4 

. . j 

2 283 

95.8 

B'-k Tartar 

I 832 

■83.5 



o( HybrMi ol 2 m h, U Afurt* tt* Stntctan of the 
Endosperm, — KENjuta I'OJU as<t Tosunuu KCfrADa, in TIu BeUmM Mivotmr, 
Yol.XXX, No. 35!, pp. 83-SS. Tokyo, Uarch 1916. 

The manifestation of a character depends upon the presence of de/er- 
mitiants, fundamental, indivisable, Wological unities which ate transmitted 
integrally. Each character depends either upon one, or upon several, 
determinants ; vice-versa, one determinant may influence several characters. 
Hence the importance of investigations undertaken for the purpose of dis- 
covering the nature and number of these determinants, or genes, wlrich 
by their different modes of segregation, or of splitting up, according to the 
laws discovered by Mendki,, enable the biologist to draw up biot3rpic for- 
mulae of the different varieties and to modify them subsequently in the 
desired direction by means of Election and hybridisation, suppressing the 
undesirable characters and replacing them by desirable ones. 

In Zea Mays (as in most .\ngiosperm.s), the endosperm-tissue is formeil 
by the further divisions of the primary endosperm cell, whose nucleus is 
the product of the union of the 2 polar (female) nuclei of the embryo sac 
and one of the 2 male nuclei from the pollen tube. Every character of the 
triploid endosperm is thus de()endent upon I male and 2 female determi- 
nants. Still, so far, this crtolr^cally well-established fact has not been 
accounted for in the construction of the heredity-formula of maize. Owing 
to this fact, the actual results of crossing 2 different strains of maize .ire, 
as far as the character of the endosperm is concerned, widely different 
from what is theoretically to be expected. 

This is exactly what happens on crossing certain strains bearing white 
or black seeds with other strains producing white seeds. When the »i.i- 
lernal parent bears black seerls. and the paternal parent white, the coltnir 
of the seed in the hybrids of the f*- generation is much darker than in the 
inverse cross where the maternal |>arent has white seed and the paternal 
black. The zygotic formula for endosperm of a triploid nature (l male and 
2 female eleitKnts) is as follows : 

p p 

A • 

(Oetertninaat of dark blue) {Detrnniiiaat of wWte) 


F, 

t A Aa = fotmola of hybrid when matcnal purest Is an Indivldwrl A 
11 aad = (onnula of hybrid wbni swUrsal parent is an individual a. 

Thus we see that the hybrid I has 2 determinants of blue : AA will 
therefore have darker seed than the hybrid 11 with i determinant : A 
On the other hand, following the old formnla : I) Aa and II) aA, the two 
different shades of blue could be explained to some extent by admitting a 
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jjance on the maternal side, but in reality this dominance does not 

t. 

The zygotic constitution of the hybrids of Fa (the 2 “'*' hybrid genera- 
j is shown by the following diagrams ; 


Zygotic constitution of hybrids of the Fj generation. 

Utte detaminanu drtrrmmanu 



ZvKOte^ 

1 H 


In diagram I, the number of male and female determinants is sup- 
id to tx- identical, and there arethusonly akindsof blue zygotes ; A A, 
iiA or (A<?). 

On the other hand, in diagram 11, where the triple character of the 
osptrin is shown on one side, by the male determinants A and a, and 
ie ntlier, by the pairs of female determinants .t .t , and an. tlie number 
h blue zygotes h ^ : A A A — A A a - A a a. sa that in the gene- 
ral, different shades of blue can be distinguished. 

This new concejition explains the variety of shades in the colour of 
gTi'in ])roducerl by maize hybrids. 

These observations regarding the character of the endostxrm are 
iic'.ble. not only to Zea Mays: but also to species of the genus T riltciim 
(in a general manner, to all Angiosiiernis in which more than 2 nuclei 
|t]Kul in the formation of the nucleus of the primary endosperm cell, 

- Tiansmissioo of Ctiaiactats In ttw HybrM, NleotUna Tabaeam x N. syl- 

VtsirJs. — rkM>DSl»EED, It. K .md ClxnsEX, R- H., in The .Imrru-nn XtUura/i t, 
Vfi' LI. No. 6fH. pp. 31-46: Xt*. N>2, pp. New York, 

The researches of Morgan and bis associates on the transmission of 
ditary characters in Drosophila ampelophila have clearly shown that 
factors of heredity present in the chromosomes form a linear series of 
which cannot displace, or replace, one another, and are united in a 
laced sj-steni. The relative position of some of these loci have even 
li determined. When a change occurs in some locus, a corresponding 
hsc of some sort may occur in somatogenesis. so that the indiridual 
( develops from such a set of factors with the changed locus, differs in 
F p.irlicular way from an individual which devdops from the nomial 
lunged series of loci ; and as previously remarked, the total of the fac- 
fornis a bdanced' and. teacting system, so that any change in one of 
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the dements reacts' more, or less, upon the other elements. This fact some 
what modifies the present view respecting Mendd's 3rd. law, that of thi 
recombination of characters. In fact, the varied and easy exchange 01 
characters and elements between one individual and another which is iier 
mitted by this law, clearly eontiadicts the idea of a balanced system ir 
which, by even a slight change in the locus of the factors of heredity 
somatogenesis would be interferetl witli, and the development of a norma 
individual prevented. The law of the splitting and the recombination 0 
characters, in the mendelian sense, can only be applied in a case in svhicl 
the reacting s\-stenis of the 2 individuals present the closest cytologica 
and physiological analogy. The less complete this analogy, the more eacl 
system will tend in the phenomena of character transmission to biliavi 
as an indivisible and unchangeable unit, and exclude a continually inorcav 
ing number of combinations, that is to say. to be dominant. 

From this point of view, the hybridisation experiments made by thr 
writers at the University of California on two dhtinct species of Siculiam, 
N. Tahacum and A', sylveslris, are of great interest. The transmission plie- 
nomena displayed by these hybrids admit of a consistent explanation, il 
we regard them as the outcome of a contrast of 2 distinct Mendelian reac- 
tion systems, the elements of which cannot be freely intcichangerl without 
profoundly affecting the general functions of the reaction systems tlu-rebv 
resulting. 

\Vlien jY. Tabacum var. macruphylla is crossed with .V. syhestris, the, 
hybrids of the F, generation display throughout, down to the snialk-st 
details, the anatomical and physiological ty^K' of .V. T. maeropkylla (with 
no trace of sylveslris) namely : rose-re<l flowers - pentagonal limb, short, 
stout corolla tube. etc. 

If on the contrary, .V. Tabacum var. an^ustijolia is crossed with 
Pi. sylveslris, the hybrids are completely different from the preceding ones 
on account of the entire predominance of the characters of A . 7 . tfiryiis/i 
folia — pink flowers ; leaves ovate-lanceolate, not erect like tho,sc of .V 
sylveslris, but graceful and drooping. 

On the other hand, the F, hybrids of varieties of the same species : S 
Tabacum, present intermediate characters with no preiiominance of tli« 
characters of either variety. In this case, there is not a contrast Ih;1v«'Cii 
two distinct Mendelian reaction systems, but merely a contrast of a-rtaii 
differences within a common system, and the differences are due to slirhl 
variations in one factor, or in a very’ limited, number of factors. 

In species hybrids, however, the contrast is between distinct Meiidriiai 
reaction systems of which the elements form an uncluingeable physioln? 
ical whole, and one of these systems entirely prcrlominatcs over the other 

A high degree of incompatibility between the factors (loci of the sy.-'tciii 
is .shown by sterility in the F, generation. As Goodspeed has show n, it i 
not a question of complete, but only of partial, sterility, with the forniatio; 
of some ovules which are capable of fertilisation and development. 11> 
small number of fertile ovides and pollen grains represent the extrera 
values of recombination between N, Tabacum and Pi . sylveslris. f)n tb 
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[jjer hand, in the majority of cases, given the incompatibility of the two 
(Stems, the gametic combinations that can be theoretically predicted are 
[no functional importance, and give rise to sterile elements. 

,j . Heradltuy Anomalies of the Flower oi Nicotian* Tabaeum Observed In 

G^rnUlOy. — KlIvBS, Oeoao. in the /eitschrift iitr induktive Abitammun^s und Verfif- 
slfhre, Vol. 17, Pt. i-2, pp. 53*117. I,eip2ii{, Xovember 1916. 

This paper describes hereditary anomalies in the flower of a stock 
[ant of Nicotiana Tabaeum, which, in the spring of 1909, grew fortui- 
josly in a green-house in a pot where tropical plants were cultivated. 
Jthoiigh Nicotiana Tabaeum is annual, the ]>lant in question grew during 
consecutive years and flowered 6 times. It died in March. 1912, after 
^ capsules had riixned. The plant was very carefully observed from 
giKi to 1912 and, throughout its existence, proved extremely typical, 
fittings from this plant, grown in a warm bed under special conditions, 
liowcJ many anomalies, some of which proved of importance in subse- 
tmt observations. 

Seeds were obtained from the plant by self-fertilisation and sown for 
tc first time in the spring of 1910. On sujxrrflcial examination the 80 
huts showerl no iteculiarities. The second sowing was carried out in 
ebnwry 1912, with seeds of the same plant in unsterilised soil. The 
■eiliiigs were then transplanted in the o|)en. partly under different condi- 
«ms, 

.\iiiong the 460 samples cultivated in the oiren the flowers of one plant 
bowtsi an abnormal structure (mutation), which the author called " la- 
mtlu " form. .Ml the other subjects showed concordant characteristics, 
Dth in vegetative structure and general organisation of the flowers. The 
lutation only differs from the typical ( " typica ”) stock form in the flowers, 
ke liifTcrcnce being ([uantitative. Its most characteristic ]>eculiarity is 
hat. ill 50 "o of the flowers, the corolla is crenated or torn at the side, a 
OBilition found only in from 0.2 to 2.b of the " tvpiea ” form (dther 
teormal characteristics of the calyx are still more marked. The " lacc- 
i/j form may be definerl as an intermediary tyjie. " rich in anomalies " 
There, IS the " iypica ” form may be calleti " poor in anomalies ", 

In 1913. new descendants of the stock jil.ant (440) were obtained ; 967 
owers were examined 2.b of which showed crenaterl corollas. In 
514, the percentage of this anomaly was 0.23, and in 1915, 0.25. 

' The subsequent behaviour of the " lacerala " form is of special in- 
Hest By means of self-fertilisation it jiroduced three tyiresof descend- 
lit', the iierccntages for which are given below : - 


1913 1914 1915 

Unerafa 5 **-« » 7-5 

fv/hcA j«i.- 3S.1 2«>.5 

nt'fUda 14.5 14-4 


I'Tom this segregation the author concludes that the " lacerata ” 
fill is a hybrid of the Zea tvire, but with certain delations. It is deriv- 
f hy mutation of the hybrid, from the " Iypica " form. 
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New hybridisations were carried out to study the nature of these fo 
In 1914, by crossing the stock plant with the “ apeta>a " form, 134 
were obtained, all of which showed the " laceruta " character, in 
these plants separated out in, the following proportions : 

tacnaia 50.0 % 

lypica 31. t 

apglata xS.9 

By reciprocal crossing of the " laeerata ” form with the " apet, 
form, 54.7 % of “ laeerata ” forms, and 45.3 % of " apetala " forms, 
obtained. This is in agreement with Mendelis law. Reciprocal c 
ing of “ laeerata " with “ tyfiea " has not yet given concordant rest 

- Bshavlour of Tobacco “ Variations”, 'in Java. — jbssek, h.. in 

l'ol$lenlatulsch^ Tabak, M^tUdrelini So. XXr\’, pp. 41*56. SeiiieniDg» Xf>i6. 

A description is given of experiments carried out to ascertain whe 
Nieotiana Tabaeum plants with abnormally long or short stems and 
normally large or small blades, transmit these peculiarities to their des 
dants. In other words, the aim was to determine whether positive 
negative variations ate fluctuations due to the irregular action of ej 
nal agents, and, consequently, untransmissible, or whether they art : 
mutations, due to a modification of the germ-plasm and transniittM 
the descendants with ever increasing distinctness. In the second t 
the breeder could make use of the variations to improve a given vari 
whereas, in the first case, they would be of no practical use. The r 
may be divided into two parts ; — i) the consideration of the lengtli ol 
stems, 2) the consideration of the dimensions of the blades. 

I. — Length of the Piants. — Experiments were bogimin 
on 6 samples of which 2 (Nos. 33 and 38) were of the pure strain Y„ 
ated by Lodewjjks, and 4 (Nos. ,34. 36, 37, 39) derived from the ,ird, 
eration of the pure strain WY, descended from plant No. 27, sek 
in 1911. Certain descendants of this plant (Nos. 201, 216, 218) had 
set aside in 1912, and, in 1913. the 4 above-mentioned samples, Nos 
36, 37. 39 had been isolated from among the descendants of Nas. 201, 
218, to serve as parent plants in these experiments. The lengths nf t 
samples were as follows ; — 


No. (descended from plant No. 2x8 of 2912) no cm. 

No. 36 (descended from plant No. 216 of 1^12) xiS cm. 

No. 37 (descended from plant No. 20X of 1912) 142 cm 

No. 39 (descended from plant No. 201 of 1912) 224 cm. 


Nos. 37 and 39, therefore, had the same mother, and all four sin 
the same ancestor (No. 27). Taking into consideration the close rela 
ship and the identity of the resulting Wotypical formulae, the varia 
could only be fluctuations or mutations. If it is a case of fluctua 
there should be no real differences between the descendants of long oi 
short individuals in the average length and the value of the devii 
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frum the average. If, on the other hand, it is a question of mutations, 
thf longest and the shortest individuals will tend to procreate long indi- 
viiluals and short individuals respectively, and the average lengths of the 
two groups of descendants will differ notably one from the oth^. 

Table I gives a summarj' of the biometrical data concerning the stem. 


Table I. — Biometrical Data Concerning the Stem of the Strain WY. . 


Pateat Plants 

DsccndanU 

Nuwbcr* 

Lnglh 

Avenge 

Length 

Avenge error 
In the 

dctermlmtloa 
of this length 

Devistkm 
from the 
svenge 

Varintloa 

coefficient 

34 

1x9 cm 

237.08 cm 

0.77 

IO.t 6 o 

4-47 

35 


223.11 

0.91 

12.06J 

5 

36 

I 18 

23 ‘-74 

0-75 

11.229 

4.85 

37 

M2 

203.36 

0.99 

13.376 

6-57 

38 

m 

219.34 

0.63 

8.308 

3-79 

39 

234 

308. 89 

0.85 

11.585 

5.56 


Although external conditions, and. above all. irregularities of the 
soil, may have influenced the development of the plants, making analy- 
sis more diflicult, yet examination of these data shows that there is no 
proportionate difference between the descendants of long and of short 
individuals. In some S})ecial cases, long samples produced shorter descend- 
ants than certain short samples. It would appear, therefore, that, in 
tobacco, variations in the length of the stem are non-transmissible fluctua- 
tions. 

II. — Dimensions of the Blades. — The investigations were 
begun in 1913-1914 on a pure " Kanari ” strain and a Y strain, in all 55 544 
leaves being measured in length and breadth. 

For the “ Kanari ” strain a plant of the 7th, generation with the num- 
ber 118 was taken as starting-point. In this plant the ratio len^ : 
breadth of the blade equalled 1.8, that is to say, for the " Kanari " type, 
it had relatively broad leaves. From among the descendants of this 
plant (8th. generation) 27 were selected, of which No. 7 had a ratio of 2.r 
(narrow leaves), and No. 14 a ratio of 1.9 (broad leaves). These were, 
therefore, two individuals which, although belonging to a pure strain, 
showed very strong variations. In 1913-1914, 5 490 leaves of No. 118, 
11 786 leaves of No. 14 and 12 382 leaves of No. 7 were measured. The bio- 
metrical data are given in Table 11 . 

Table II shows thgt, in 1913, the leaves of the whole plantation were 
relatively little developed (on acooimt of meteorological conditions), and 
no difiei^ce in the behaviour of the various descendants can be distingmsh- 
ed. The Iflometrical values of the difierent groups are equal. It is thus 
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' Tabus II. — Biometrical Data Concerning the Leaf of the “ Kanuri " 
Strain. 


Parent PlasU | 

1 

Kumber 

I^eottlk 

Breadth 

Ratio 

' <4 Blade 

Number 

of ten^f* 

measured 

L«ogth 

1 Breadth 
ratio 

^ of blade 

! Aver^ error 
j in the 
dctenDiiutl(» 
i cd this ratio ' 

1 Devlatioa 

1 froa 
aTtrase 

i Variatioa 

O^Cirtl 

1 

No. it8 (1911) 
N'o. I4 (1912) 
No. 7 (1912)^ 

t 

1.8 

1-9 

2.1 

I J 490 
i ri 786 
j la 38a 

2.2435 ! 
2.2520 1 

2 . 2*77 ; 

0.02276 

0.02288 

0.02293 

i 0.2276 
0.2288 

1 0 . 22^3 i 

10.! 

10.1 

10.1 


seen that the genot>-pe of the pure " Kan.tri ” strain is not subject tojicr- 
nianent modifications with regard to the " dimensions of the blade ", so 
that plants with wide leaves and plants with narrow leaves produce descen- 
dants showing no difference in the dimensions of the blade. 

The starting ixiint for thestrainW Y wasNo. 27 with small leavesaad 
a length : breadth ratio of 2.05. I'rom antongst its descendants two plants 
were chosen ; on.* with very wide leaves Xo 207, and one with rather small 
leaves, Xo. 202, The descendants of Nos. 27. 207 and 204 were stutlied com- 
paratively in 1913. The most iniixtrtant biometrical results are sunmia- 
rised in Table III. 


Table III — Biometrical Data Concerning the Leaf in the Strain II'V. 


PlaoU Profteny 




Length 

Breadth 

' ratio 

of blade 

1 

I Number 

of leaves 

measured 

Leneth 

Breadth 

ratio oi 

Made 

Average error 
lo the 

detenuliMitkm 

of 

tbi» ratio 

DevUtiOO 

from 

average 

Varialiofi 

coeffitiett 

No. 

27 

2.05 

5391 

2.2238 

0.02174 

0.2174 ^ 

9 - 7 ; 

No. 

207 

\ 1.82 

10 178 

1-2435 

0.02232 

0.2232 i 

9-95 

No. 

204 


10 317 

2.2808 

j o.oaiSj 

o.ilSj 1 

9.58 


Conclusion ; — The descendants of both positive and negative va- 
riations differ in no way among themselves and show the same average di- 
mensions. In the choice of plants for seed, therefore, where pure strains 
are concerned, it is unnecessary to take into consideration either the length 
of the stems or dimensions of the leaves, for neither of the features are 
transmitted to the progeny. 
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,j.TheB*»v!#uro!“BolUllg”Beet»,- MUNERAn.O.antl Zappaxoli, T. V., in It %ta- 
■ u'fti Sptrimenlali Aiitarit llaitttnt, Vol. I. Part. 1, pp. 5*24. Modemi, i<4i7. 

After giving a rapid review of the chief work already done on this 
object the authors describe the experiments which they themselves carried 
^ at the “ R. Stazione Sperirnentale di Bieticultura " of Rovigo (Royal 
gxptrimental Station fcr Beet Cultivation). 

Ill 1912, by means of the isolator invented by Prof. Munehaii to 
ptevciit the cross-fertilisation of parent beets, a fairly large number of an- 
jual plants in flower were isolated, and seed was obtained from about 40 
saiujiles. 

In the spring of 1913 the glomeriiles of these samples were sown in 
separate plots. In this first generation a great difference was immediately 
nilent between the various groups in the percentage of beets which flowered 
in the first year. At harvest time this percentage varied from o to 93. 

The question arose as to whether the tendency to transmit j-reraature 
Jowering was connected with precocious production of the flowering shoot 
jr shoots. The following facts were largely observed in all beet-fields in 
thicli the plants bolted : 

a) Bolting plants nearly always have :> single, very strong shoot with 
tint few leaves, or having few leaves only at the base, and a thin, and usually 
more or les,s woody, root. These are plants which, in the I,ower V'alley 
of the Po where Ix-ets are sowm in tlie last days of Kebruary or the first 
fortiiiglit of March, have their seeds already ripe in the first fortnight jf 
.hignst. 

h) plants which usually seed late h.avc a stem abundantly covered 
»ith leaves and with many leaves at the base, a thick root, similar to that 
of hiennials, wliich is but slightly or not at all woody. Under the same 
cmiilitions the seed ripens only towards tlie midrlle of Octoloer, nr even 

later. 

c) plants with a more or less elongated stem terminating in a rosette ; 
these are called " rosettes ”. 

In 1913 the authors isolated several plants of the <1 and h groups. The 
seed was harvested a) in the uuddle of August (early) — b) from the middle 
to tlic end of Octoioer (late), respectively. M the same time a certain 
mmiher of the ” rosettes ” c) were kept, and fructified under an isolator 
in tlie following year (1914). 

The seed of groups a and 6 was put into the ground on the 4th. March. 
K114 The crop obtained showed that Iteets with a tendency to bolting 
transmit their character to their descendants to a much more marked* 
degree than these which seed late. 

The experiments were continued in 1914 on the following bases : 

rt) the gathering in common sugar beet fields, as in the preceding 
ears, of samples which wrere going ta seed, the early and late flowering 
lues being kept apart and successively separated ; 

h) the isolation of annuals, early or late, according to strains derived 
tom annual plants : 
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c) the gathering in mass of the seeds from eariy or late annual b 
descended from strains of annual beets ; 

d) the fnictifyii^ of the 1913 " rosettes ” in isolators. 

The sowing of these seeds was carried out twice in 1915, on the 
March and the 26th .\pril. The number of biennal and early and 
annual plants and the percentage of annuals were determined for , 
variety. 

Tie flowering periods of the cultivated beet were comp'-red with th 
of the wild beet (fieta maritime) with the following results : 


I'ebniary itol 
March lyth . 

March cSlh 
.tpril 28th . 

June i-tth 
.Suirnst gth 

VVTien sown very early, then, wild beet may give as much as iju";, 
annuals and cultivated beet from 10 to 15 %, When sown fairly l.itc,c 
tivated heets produce only biennial descendants, whereas wild beets s 
give a good proporeicn of annuals. Finally, when sowing is very late, ei 
the wild beet ceases to produce annuals. So far as the influence of the d 
of sowing is concerned, therefore, the wild beet reproduces the cliarai. 
of the cultivated beet, but t> a much more marked degree. 

The descendants ol annual beets derived from biennial beets sometin; 
resemble the wild type, sometimes the cultivated type in their behavioi 
the former may even surpass the wild tjTJe. Thus, in 1916, 98 and 91 
of armuals were derived from 2 strains of biennial beets respectively 
opposed to 82 % obtained from the seed of wild beets. 

These results led to the following conclusions : 

1) The contrary results obtained by other workers who have studi 
the progeny of annual beets derived from biennial may be due to diSeif 
ces in the plant material from which these workers started. 

2) By isolating the plants in flower and by studying the descenda 
in separate strains, it is possible to verify amongst the descendants the 
.••elves a behaviour which varies distinctly according to the plants in 
which they are derived ; 

a) there ate annuals the greater part of whose pn^eny sho* 
tendency to bolting ; 

b) there are, on the other hand, bolting plants, whose descend*" 
under the same conditions as the precedit^ plants, prove, almost with 
exception, to be biennials. 


Date ^ Mvlog 


fnun wOd 
bcel teed 


ftflCi cwatnoii 
cultivated 
(bloinal) 
b«Ct KCd 


«5.5 

Hz 

Sz 

7 ‘) 

V) 



PIANT BEBBMKe 


7*5 


3) In a geiKTal way, given similar conditions : 

а) bottu^ beets have a greater tendency to produce annuals (these 
beets are nearly always characterised by the absence or small number of 
leav^ at their base and on the stems, by small, thin roots of more or less 
woody tissue) ; 

б) beets which seed late rarely transmit to any marked degree the 
tendency to produce annuals (these beets usually have abundant leaves 
along the stems and at their base, the weight of the root is normal and its 
tissue is only slightly, if at all, woody) ; 

e) b^s descended from the " rosette ” type, show this tendency 
either to a very slight extent or not at all (l). 

4) In all cases, under similar conditions, beets which bolt in certain 
vears (a phenomenon which is still unexjjained) produce descendants in 
which the tendency to perpetuate this characteristic if more sharply de- 
fined than in the descendants of plants which bolt in other years. 

5) As the beet, both when cultivated and when wild, produces 
annu^ as well as biennial, or even perennial types, it is not possible, stnctly 
speaking, to say that cultivated bolting beets show a return to a primitive 
type (2), It can only be said that, in the wild type, the equilibrium tends 
towards armual production and, in the cultivated type, to biennial produc- 
tion, It is, however, easy, both in the wild and in the cultivated type, to 
obtain .strains in which the annual character dominates and vice versa, by 
starting respectively from plants having the opposite characteristics. 

6) Early sowing, followed by inhibition of growth, increases the pro- 
portion of bolting plants in every case. When, however, the equilibrium 
of a given strain tends towards annual production, early sowing and inhi- 
bition of growth no longer form a necessary condition for the production 
of a lugh percentage of bolti:^ plants : this percentage is obtained with 
both early or relatively late sowings. If. in the bower Valley of the Po. 
the seeds are sown towards the end of Aiiril. that is to say, when variations 
in temperature will no longer cause any appreciable inhibition of growth (3), 
these strains yield more than 90 % of annuals, about the same percentage 
as would have been obtained had they been sown two months earlier. Still 
later sowim; (from the end of May to the beginning of June) ca’ises a rapid 
decrease in seeding plants, even eliminating them entirely. In this case 
the biennial characteristic is purely transitory, 

7) Although it is relatively easy to increase or dimimsh the tendency 

(l)aiatgeoamherof "rosettes" isobUinedbysowingannualrtniinslate; in tiisCTSC, which 

fundamentally diftealrom the one umier conjideiatlon, the piDgenroCtbC'tosettes" repeat 
the bolting charactedsUc. BxperimesU are beiDg made to delennine whether, by very early 
Slewing, it is possible Ipnbtain the annnal clmracterislic to an appreciable cstcnt in thedesccn- 
danta oS *' rosettes ” from a normal towing. 

(r) The term "preftoration", whirdi is perfectly suitable when the beet is consideTed in its 
custom^ aspect of a cnltlvatol plant of a biennial cycle destined to commercial uses, is no 
longer apprc^riate when the l Ut eno m egon is considered from the point of view above. 

(3) Oommosistigarbeeto, if sown towards the cod of April, giveexnctly too%of btaniab. 
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of varieties; towards an annual or a biennial character by q)edal conditions' 
(germination period, inhibition of vegetation, soil fertility, sihadt, etc ) 
it is not possible to fix the respective annual (i) or biennial characteristics 
in any stable or absolute manner. In other words, the beet belongs to that 
category of species described by De Vries as " unfixable ", " facultatively 
annual or biennial ", in which " continuous selection does not free biennial 
strains from the tendency to bolt, nor annual strains from their tendency 
to produce biennials (Muiulionsl/ieorit, I, pp. 616-626). 

The bolting ot beets is thus reduced to one of the simplest and most 
natural manifestations of the life of the species. 

428 ' A New Method of Wheat Cultivation Advocated by Mr. Oevanx (j). -- scbrisut 

{Professor of the Nittionul Ai:ricuUural liistituie), in La Vie a^icole et ruraU, No, m 
PP- 17;-! 7S. Pari?, Miuch <>, it)t7. 

The method advocated by Mr. Devaux (that advised by 
SCHINSKY in Russia) requires to be carefully carried out and. for this rea- 
son, cannot be adopted extensively. Moreover, very early sowing, in August 
or the first days of fiepteniber, is but rarely possible because the ground 
is either occupied by other crops or is still insufficiently prepared. Early 
sowings also suffer from the winter cold, the attacks of insects and tram- 
pling. The multiplication of the cttlms delays the development of the 
wheat, and. with thin sowing and hilling up there is danger of scorching. 
The grain, too. would be of inferior quality. Abundant tillering is recognis- 
ed to day as a fault, not as a good quality. 

The method advocated by Mr. Devavx may be recommended when 
it is necessary to increase the production of a new variety of wheat of 
which only a few seeels are available, but it is neither po.ssible nor advisable 
in cultivation on a large scale. 

429 - Results of Experiments on the Cultivation of Spring Wheats at VaMIchiana, 

Tuscany, Italy. — Vigia.m. haste, in /.'.tyri 07 //«ru Year VIII, I't. 2, pj) 

I'lorentf, Jrmiiim' I'u;. 

Many eximrimcnts in the cultivation of spring wheats were carried 
out in different districts of Valdichiana (province of Arezzo), particularly 
in the grounds of the V'egiii .Agricultural Institute at Barullo. E'rom these 
experiments the success of .spring sowings was seen to depend on si>eeial 
factors : abundant sowing (116 to 142 lbs. per acre) never later than the 
first days of March ; raamiring with superphosphates ; weeding. The 
most important of these factors is early sowing ; in Valdichiana the most 


(1} It should be notet! that, in 1876. Rimpau obtained 100 % t>f annuals from a str.tin 
which was chiefly annad, sownoiithe3ist March. (Das AufschicsscnderRunkeirCtben.in 
U'irtschartUchf Jahrbucher: Bend V (i^rbi.Hcft i: Band IX (1880), Heft t, but number vi 
plant? observetl, barely 50, was t<x> limitetl to permit this percentage lo be acceptedas typ''^''^ 
{2) M.liEV,\ux i) Cultural Methods which give a large increase in wheat yieW, in 
Rendus di VAiademie des Sci^ts. January’ 22, 1917.— -?) ** The Ivflects of Early S>j«inR. 
hilling'up and Topping on the Growth of Ulicat ", in Comptes Rtndus d* VAuUdmU ^Am- 
culture de france, Janiuiry 24, 1917. 

See also B. April. -1917, No. 327. 


(Ed.). 
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Ijvourable month is February ; when sowing was as late as the end of March 
lien-suits were disastrous. The following varieties were found most subject 
Id rust: - first " No 4 marzuolo ”, then, in order, " Feirarese " American 
‘Chiddam", ” Marzuolo dell'Amiata ", “ Marzuolo comune ", " Veronese ', 

> Harruolo della valle del Savio 

The best results were obtained with " Marzuolo americano ” and ” Mon- 
[e Amiata ”, both of which tend to tiller rather more than the other varie- 
jes. The variety “ Gentil rosso ” (" Calbigia Tos.sa ”) often recommended 
is a spring wheat, was found to complete its vegetative cycle in a short 

jme. 

|,o - The ImporUnee of the Awns of Native Wheat in Hungary and of Barley in 

SW646IL — I. I'LElsCHkLOfN, KtfiKiLP, Th« Impitrtam'e of the Awd'^ in Nutivt- Ifimgarian 
Whc'iit, in Ztilsckrifi fur PthHz-:^n:uchtunn, 4 . pp. ^^ 5 - 146 . lierlin, Decfttil^^r, 

11. Tedim, Hans, The KfTects of the Removal of iht Awnc <in the iJcvelopmert 
(>f Harley Orain, Swctlen, in Sicri-.-fS Clsddeiortnitf.s lid'^knH, Yejir XX\ I, I'l. 6, 
pp 245 ’a- 13 ;'Winoe. ivJf'- 

I. — Thte Importaxck of the awns in Native HfNOARi.vN Whe.at. 
iHiile selecting this wheat the author isolated forms which showed remark- 
ible differences in the awns. In order to determine these differences with 
^eater exactitude he chose, from among many stock types, 3 average ears 
if each which best showed the configuration of the awas, On each of these 
K measured the length of the awn and the length of the glumes. 

The strains studied were then divided into 3 type-groujMi according 
:o the ratio " length of awn ” : " length of glume ” (without awn ) : 

A : Complete absence of awns. Ti[> of the glume either completely 
oimded or showing only a smalt .spur-shaped projection which cannot be 
alkd an awn. This is the " A type ”, or ' hooded tyiic ” (” Kapuzenty- 

lUS '■). 

B .- Distinct awns, but of an afcraf;e length less than, or, at the most, 
•ijtiat to, the average length of the glumes {u ilhoiil the au-n). This is the " B 
ape ,, on " short-bearded ts-pe " (Kurzgrannentypus). 

C : Average length of the aims exceeding that of the glumes. This is the 
(type” or "long-bearded tyjie " (« Langgrannentypus). 

Attempts were made to determine w hether there is any correlation be- 
:«-un the length of the awn and certain important agricultural qualities of 
lative Hungarian wheat, and the following facts were established : 

1) Both the ears and leaves of the ” A hooded tN-pe ” are much less 
csistant to yellow rust than te-pes B and C, 

2) Plants giving a low yield ate more frequent in type A ; those giv- 
ng a high yield are more frequent in types B and C. 

3) The weight of 1000 grains is less in plants of type ,-1 than in those 
)f t\-pes B and C. , 

No correlation could be established between the weights of 1 hectolitre 
>f grain, 

4) The average diameter of the grain is less in type A than iu the 
Tpes B and C, 

5) Type A has shorter straw than typesBandC ; it is also of aweak- 
3 and finer structure. 
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6) Type A usually ripens before the other types. 

7) Forms related to type A appear, on an average, to be less suscepti- 
ble to smut, but no exact correlations could be established. 

In a general way, plants of type A remain within the limits characteri- 
stic of native Hungarian wheat. The ear is generally weak and delicate 
in accordance with the whole structure of the plant. In years when rust 
is not rife these forms give a good grain of high quality but their suscepti- 
bility to yellow rust compromises the security of the crop. 

Types B and C, on the other hand, show a great difference in develop- 
ment and diverge more or less from the ordinary native Hungarian wheat. 
They are vigorous types, with abundant vegetation and with a longer 
straw, larger and heavier grains than type A . They are more resistant to rust 
and much more productive. 

It is still too early to give any definite opinion on the value of the two 
types B and C from the point of view of selection. Further e.xperiments are 
necessary, particularly the testing of the characteristics and value of the 
descendants. It seems, however, permissible toassume that, in selection, 
better results may be obtained from t)-]* C than from type B. 

II. The Effects of the Removai, of the Awns on the DEVEtoPMENT 
OF Barley Grain, Sweden. — It is known that removal of the awns ini. 
mediately after earing changes the transpiration process and also greatly 
influences development of the grains, their quality and their quantity. 

On the 3rd. and 4th. August iqifi. ju.st when the barley was about to 
ripen, a district of Sweden, which included Svalof, suffered from two violent 
gales during which the wind sometimes attained a velocity of nearly : 
miles a minute. Great damage was doue to cereals at Svaliif ; culms were 
broken, the grain fell and. above all. there was partial or total loss of awns. 

Although development was very' adv.ance<l the loss of the awns did not 
fail to influence the phenomena of growth and caused a rapid and irregnlai 
ripening of the grain while the straw was still green, especially round the 
nodes. Attempts were made to iletermine the total amoimt of damage 
due to loss of the awns. The most important results are given in the fol- 
lowing table : 


Losses in Weight o j Barky Grains at Svalol due to Removai of the Awns. 
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flii? taBfctShows tihat, without exception, the weight of 1000 grains 
55 in barley frorn ears stripped of their awns. The decrease varies con- 
fjbtv in the different varieties with a maximum of 20.4 % for " Svalof's ” 
j’’ und a minimvim of 3.3 % for " Svalof’s o 250 
It may not prove impossible to increase the robustness and resistance 
lie awns by suitable crossings so that they may constitute a valuable 
jicteristic in districts where gales and storms are frequent during the 
ning |)er)od of cereals. 

.Wild and Cultivated Fodder Crops of the Bombay Presidency, India. ~ i. maxh, 

:|<KOLn H., Fodderr Crops of Western In<Ua, in the l)£partm^i%t of A'.iricuUurt, Botnbayt 
Hvll, v.nSo.77 of pp. 142 . iVxina, loid •— II. Bckms, W., Bhide, K. K.,Kdlkarki* 

: B. and HaNXANTK, N. M., Sfime Wihl Hotidcr Plants the IVmihiy Presidenev. fhid 
No. 78 tjf t0i6s pp. 24 ■+ XXXiV pLites. 

I. - This paper giv'es a compilation of what is at present known 
^raing the most suitable fodder crops in various parts of Western Tn- 
partic'ularly in the Bombay Presidencj-. S]xx:ial consideration is given 
he locality in which each crop is likely to prove most useful, the best 
hmls of cultivation, the yield hitherto obtained and the value of the 
ler iiroduced. 

The following plants have lieen studied : 

: ‘‘Jiw.ir*’ — Maize — “Rajri" {Penniitiitm ly- 

- “ ICaQK*' or ” (S/faria ti4xitca) — '‘Cbeoo'’ (Panicum miliat^um and 

ratn mi/ttw#) — “ Nncluni " {EU'w^tne cora^antti — “ Snwan " {PdaituHi trum*'nliV£vm) 
fltnti ’ iFfMMirum Crui i;‘ilU) — t)n!5 “ i'.uinca ktuss" {Pameum maximum ) — *' teo* 
J'Auhloaui mfxicatia « Rfiina iuxufiam) — “linni” haUp(nsis) — 

kifti Cnwn Orasa " dtlataium) — “ >t»uri»ius waicr ktiiss *' <ir '* l^arti graAS *' 

i.'atn mtUicurn » P. mdU P. barh'-noJa ■■■ “ khtwli.’s icni«s “ (CWtirrs Gd>’H«a}, 

The cnltfvation of the four following fodder crops is advised : 

‘ R(<5 TciT (pnas '* (Er«i’;rojffs oiiyssimoil — “ Sutlan erass “ f 

— “ Marh-cl gnii® ’' (••tndTtrfw.-rm annufa/Ms). 

LFr.T MiNOS.AE : Lrttiernc — " Berseem ” or ” Fjcyptian Clover *’ — “ Shnflal " or '* Per* 
C'ltuf” (Trihlium r/iapdiu/uw) — ** ftenji ” affri M im/iw) — “ Cbavli ' 

w < — “ Vnl " (DrlrrAas /oWtft) — *' KuUlii ” {l>ol*ckoi bifivrvs) — Guar ‘ 

C'H'tvT Bean ” (CynwKrf'JW — * Soybean <.S.iy«* ma; *= Clyxitu soya) — Pisum 

KiF! — " MelW " t»r '■ Fcnu'teei: ’* tTn;;*’**’!!** — ** Vditl ” \ Phasfo!us 

: v;ir. ra4lfdtfi».<r) — '* Vug ” {Phasaiivs niMnsn) — “ Mall or MalCi ” {Pbasxdus aco- 
■liu-' — . Sann Hcmr ” {CrotaiMna juwro) — “Fl»'ri*Ui VcJv^l Beai'. " 
ni.jKum) — ** rioridA Begsar Wecl ” {Pwwodiinw rorfiKaifni) — '* japan Clover " ^£.4^- 
i s.'t;df4) — Vetch (l'in« — SnitiMn (0i*o6rytfci$ ridafftdia) — [Mhvrus syttxs~ 

vr JVrtefieFr. 

II - This bulletiai gives a concise description of the following wild 
its used in India either as hay or pasture. The local name, habitat, 
hi5t*'>ry, chemical composition, feeding value and a plate of each plant 

ivfii ; 

Ki' bogf*?* KiiMid/drtM ^ . moHtitnla — A. tnSuxits — A. confortux — A. pumiius — 
iriu^w , — A. LavsorU — A fmrptaru'icricfms — A. Isxkdtmmm piiosnm — 
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/. H'igWi— anlhiphoroida -• Panicum Isachtu ^ ckion, 

harbat*^Ckloris vir^aia — Poipalum sannuttMle — 73t«K6f.» arabica — P^nnisrt«,n 
fAfoWfS— CfncArns biflorus — Apiuda varia- — Thilepogon titgans — Elfusin^ ^gypttaca^ 
Antkistiria ciliata — Indigofera glanduhsA — l.thfotiata — /, linifalia — Alysicarpus 

— fugosMs — 4-1. lonsilotius — Ps&raUa coryh/olia — Scsbania aculcaia— flxUndu 
UUebrosa — Ttphrosia purfturea. 

432 “ TnnSfrisnUng AUsIfS. — Han'SEN, X. E. in AgruuUurfil Htpehttunt Slutiim, .s.)u'» 
Dakota Slot/ CtJUge of A;:.rtcMltMrol and .\ft^chanic Arts, Depurtmini of infurf 
Bulletin Xo if* 7 . Pi* 424*145. I'iR. 8. lirDokini;!!. South Pakota, June 1116, 

In the spring of 1907, the writer bought small lots of new alfalfas fioii; 
Siberia and other parts of Russia. As it was ver\’ necessary that as hugt 
an acreage should be obtained as possible, the alfalfa was planted in rows 
and the ground was kejrt clean and hoed. These transplanted indiviiliml; 
made such tremendous growth, that the writer has continued to wort 
along this line, and in the spring of 1912, he started the machine trans 
planting of alfalfa. 

Three different makes of transplanting machines were tried, but th. 
best results were obtained with the Bemis transplanter made by the .Me 
Disos' PluW Comi'.vxy, Madison. Wisconsin. This machine is now extensi\ cly 
used for transplanting tobacco, cabbages tind other cegetables, various 
flowering plants and bulbs, as well as for small tree seedlings and cuttinj'.. 
The many uses to which this machine can be applied make it also very 
useful to nurserymen. There are now about lew* 000 transplanting machines 
in use in the U nited States and other countries. One of these machines can 
transplant from 7 to S acres of alfalfa per day ; a small one cosis abom S ;a. 

The illustrations accompanying the article show the large dimen.sions 
attained by the transplanted alfalfa ; the stems measured 7 ft. 2 in, and the 
much-ramified rortt, alMnit 40 inches in length, while the dry weight wns 
8 lbs. One plant of the Cossjick variety hears t oz. of seed the third yen:, 
if transplanted the first year from seed. This is at a rate of i 022 Ihs, of 
seed per acre. 

In order to obtain good results from transplanting, a variety nui.'t 
be chosen which will res|x>nd to being given ])lenty of space. Common .rl 
falfa does not stool out or branch enough. The Russian varieties Cos-ack 
and Semipalatinsk are very suitable for this mode of cultivation ; the latte; 
does well on the driest uplands. The waiter is of opinion that the trans 
planting of alfalfa will be the means of reclaiming millions of acres of liri 
land, or of very argillaceous soil where now it is difficult to get a stam! 
The method is also effective as a means of attaining various ends : better 
seetl production, inoetdation. hybridising, etc. 

Transplanting may be carried out in the autumn of the first yea: 
Plants which it isimpossible to transplant should be kept in outdoor cellais 
or may be heeled-in close together in furrows made with a plough. The 
writer has transplanted as late as early J une with good results; it is, however 
better to set the plants before the new shoots liave made too much growth 
The plants, as a rule, should he set 2 x 4 ft apart ; for selection purirose? 
they should be at a greater distance from one another, at least 4 X h. 
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It is oat aecessaiy to water the plants after they are transplanted. 
j[ set in dry ground, they will keep alive for many days until rain tomes. 

Semip<datinsk variety is espedally tenacious of life in this reflect, 
jj autumn- transplanting, it is especially necessary to set the plants z inches 
deeper than they stood, so that the crowns are entirely covered with 
garth, this avoids excessive drying out during-the winter. In spring-trans- 
planting, the crowns should be barely covetto, but enough to allow for 
titling of the loose earth. 

Hay from transplanted alfalfa, while perhaps coarse-stemmed for the 
frst 2 or 3 years, soon becomes fine, as the stems increase so quickly in 
number (often 500 by the 2nd. year). Further, the stems of transplanted 
plants are more leafy than in broadcast fields. Transplanted alfalfa ought 
jot to be cut the first year, as the top is needed to give strength to the 
roots. 

The transplanting method has led to a quick way of hybridising alfalfa. 
This is effected spontaneously by planting the 2 varieties alternately. In 
this manner, the writer obtained a hybrid between the yellow-flowered and 
the blue-flowered Siberian varieties which proved very resistant to the 
irost.s of early autumn and of late spring. 

The writer does not advise that alfalfa tran.splanting should be gene- 
tallv adopted. The method must be worked out slowly by the actual expe- 
nence of many farmers. 

•According to the writer, the advantages of the transplanting sj'stem 
ire as follows ; 

ij With an economy of seed, an alfalfa is obtained which, being 
strong and vigorous, at once takes possession of the soil and does not 
suffer, the first year, from the conqietition of dodder and other weeds. 

2) When transplanted in autumn, the alfalfa occupies the groimd 
{or one season less. TTius another crop can be obtained in the rotation. 

3) Transplanting is a sure manner of insuring inoculation. 

4I Plants in hills may be kept cultivated and free from dodder 
and other weeds, so the seed raised from these plants is absolutdy pure 
(100 

5) The roots and tops of these isolated plants attain a huge siie, 
and consequently the seed is more abundant, plumper, and heavier and 
is thus of greater commercial value. 

fij ExperimMlts in Oermany on the Determbution andYieMof Red Clover from 

Various SourCOS (i). — MOui.kr, in Landu-trtichftflitehr JahrbiKl rr, \ ol. 5'*. I’l 

!’}' V .^*353 Dcccmlxrr iS. 

From 1913 to 1915, experiments were carried out inbdifferent districts 
jf the Grand Duchy of Baden with 4 varieties of red clover from different 
iistricts of southern and western Europe, in order to determine their ^ri- 
tidtural value. For purposes of comparison 3 more varieties were used from 


^1) Sw B., Nil. 169. 
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Ij spite of hatd tro^ the varieties from southern Europe used in the 
jKiiinents did not die in winter as they are generally supposed to do It 
l^ereiore, probable that the plants are not killed by frost as they aic Wd 
by attwika iroin the fungi Giaeosfjoriutn caidivorum and Sclero- 

tfiloliutn. 

Ivf) concordant results were obtained from experiments carried out to 
slablish a correlation Ixttween the resistance to cold and the dry matter 
(carieties of red clover immediately before a frost. 


- Trlfoliaw CharHtrU. Costs, a New Natural Hybrid Clover Found in 

France — CoetK, n., in flu/Win ,U C.-o-tal'lir hulanmn:, Ye.ir 26, IScr. IV). Ni* 325, 
y.f', t 57 i PP l-l. I.e Mans iSarthc), (anuxirv - I i lmiary, o;i7. 

A new natural Tritolium hybrid may now be added to the two already 
Isciitied for the French flora ; T. lierlrattdi, derived from T. medium X 
f (from the Upper Saone) and T. Keyrauli. deriveti from T. medium x 
[. manlaniim (from the High Pyrenees). This variety, found by M. F. Chak- 
(EK at Savenay (Ixiwer laiire), was identifieil by the author as a hybrid of 
F in:rilimiim x T. pratense, and was described under the name of T. 
'iarrterii. It is a ijerennial plant, about .po cm. high, slightly hairy, with 
tfct. branched stems. Its characters are intermediary between those of 
5 |iarents. 


j3 - The Cultivation of Bersim (TrifoUum ulexaadrinum) in Egypt. — See 

V.i .(62 ul lhi.s hvMittr 11), 


i( ■■nle Resouites '' !■ ’ China in Oil-Yielding Plant:. - iinr.Nir.ii. in ( VmnFo 

Jo S2ili»ce.« tie V Ac- M./n till tire de f-ranic. V*-!. 3, j>j} 1S3- 1.,3, Paris, February 

;J. ini;, 

M. Hrknier. Director of the Chamber if Commerce of Marseilles, gives 
)me interesting facts concerning the resources of Iirdo-China in oil yielding 

lints. 

From igl2, Germany imported i 425 000 tons of oil-jielding seeds, 
Imieas France, the chief importing country up to that date, only ira]x>rted 
piq 000 tons in 1913, and Knglanil about i million tons, ,As the English 
j!-inills increased their producing capacity by 25 ' importations into 
ngland rose to I 700 OOO tons in 1915. but fell, in 1916, to i 400000 
ins, still exceeding the French figures. 

France has the greatest interest in finding in her colonies the raw' ma- 
irials necessary to the fat industry. From this poiirt of view Indo-China 
5 as resources of the greatest iniijortance. 

-Among the plants grown, M. Bresier mentions particularly the Chinese 
inw-tree {Slillingia sebigera), which grows in the mirth of Tonkin and sup- 
ei white vegetable tallow, and the wild varni.sh (Rhus succedu>u\i) , a 
F-trec cultivated in the proxince of Putho, whose seeds sup])ly Japan 
tb green vegetable tallow. 

-Amongst other trees capable of supplying raw material, though in 
all quantities only, may ^ mentioned ; Mast-wood (Calophyllum /no- 
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Mtulhm),'in Codnnchina ; a spedes of Hahua (SitMt# in; North Annam 
cZit^ia ^tpif^oin the same district and in tonkin: Gwdnta Umkinmsis 
n imtwe rf Indochina : soap-nnt (Sa^Wws 

“ Ahtrasin ” {Aleuriia montana or 1 . Joriti) aboiud also m mentioae 
on account of the dryinR properties of its oil, wh®*’ “ ^p^r to that o 
Hoseed, and because it is well adapted to village plantations m Centr: 

”^***^6 most interesting cultivated plants are : the cotton plant, Hevt, 
soya bean, castor oD plant, sesame, pea-nut. <^nut. ^ 

The cotton plant is cultivated in Indochina itf the north of Annam 
and in the province of Thanh Hoa, where the large pop^ticn supplies ahun 
dant labour for the harvest. Large cotton-fields are situated at CamWge 
on the banks of the Kompong-Cham. Their produce from 3 oco to 5 00 
tons according to the year, is height by Japan. J^e Lancashire mill 
■ use 500000 bales of this cotton, which the Fi^lish have mtr^uced rat 
Indil Cotton seeds have a high value in oil yield, and when this plant , 
cultivated more largely at Oambodge, French buyers wUl be able to obtai 

large^^uauW Hwen plants have been put down. The Impenal Institui 
at London pointed out long ago the value of the drying ^ i Hey* 

seed oil The ratio of the yield in kernels to seed is 50 /„ and the jnel 
of oil from the kernels is 42 % (laboratory tests). Tlus produce is 

secondary resource which shnld not be ignored. » ii. » r 1, i. 

The oil yield of the Cambodge sova bean is superior to that of Minchii 
riau sova although it does not exceed 18%. The ras|or-M/ phnl is c 
great interest in Indo-China. It is chiefly cultivated in lonkin anJi 
Exported to Hong-Kong.and the Far Hast In laboratoni eM^mnent 
of cil has been obtained, but by the European methods used m tl 

few small mills of the country only 35 % “ "“‘ 5 ! 

demand at the present time as a lubricant. The value of the cakes us«l . 
manure is well known. .Analyses made at Saigon showed the presence n 
A 7^ of nitrogen and 2 .ZS % potassiuTn. 

^ islultivate^l in Tonkin and Annam and might be srowi 

in Cambodge and Cochinchina, It gives a very Wgh od yield, 
as much as 50%. Analysis shows the oil yield of Tonlan se^ to be 
remarkable.^ The pure cultivation of sesame in Tonkin gives a yield 
q y. cwt. per acre, whereas, in British India, where enormous quanti 1 
oflsame me exported, the yield from mixed cultivation is only from 4 
4 14 cwt. per aerr From 1899 to 1903 the maximum annual importatio 
of sesame into Fiance rose to 139 000 tons. 

In good years, as much as 420 000 tons of fea-nt^ are import^ 
Marseilles ; this represents about a third of the French impoiterf f a ■ 
though Senegal su^ies 200 000 tons, this quantity does not nearb ® 
l^TnSal dZnd, and hs fuller ^ivation in otto 
therefore, most desirable. Light soil, indi^sablc to the cdt 
of the pea-nut, is found in Tonkin, Centra! Ann^, Cotontona wd ^ 
bodge. Experiments show the ratio of the riieU to the whole seeo 



,aal to tlwt of the belt African varieties (32 to 24 %)• ^ the Annate 
^ods of cultivation are superior to the Mack ones, a higher yield is ob- 
^ed than in West Africa. In Africa the yield is frcnr 20 to 29 cwt., 
lereas in Indo-C 3 niia it is as high as 39, or, in good soil, even 49 cwt. 

I BgKNirai import«i from Java a pea-nut, which is very easily gathered 
5 account of the grouping of the pods round the neck. This variety does 

well in Indtf<3iina, but appears to give a lower yield in oil than the or- 
jjarv pea-mit. . . ■ » 

The cocontd^ree covers mote than 24 711 acres. It is grown chiefly 
jaag the Anism coast, which, being subject to typhoons, is not the most 
wourablv coconut grows along the south coast and also in the 

(terior of Cochinchina, where its cultivation is localised in the towns of 
Ttho and Bentre. The coast of the gulf of Siam, outside the typhoon zone, 
Lears to be the most favourable district for cultivating coconuts. The 
^ves plant the trees much too close together so that, in Annam, the yield 
if ope tree does not eicceed 23 to 25 nuts, whereas in plantations owned 
fi’ Kiiropeans, where the trees are further apart, as many as 50 to 75 are 
Ibtaincd. The yield in copra and in " coir " (6bre obtained from the me- 
pcarp) of the coconut trees of Indo-China competes closely with that of 
jot»mit trees in Malaya, Ceylon, the Indian Archipelago and the Antilles, 
h dessication causes a loss of 50 %, distinction must be made tetween the 
jteen kernel and the copra in estimating the yields. If copra is valued at 
|2 per 220 lbs, (its actual value is double that), the gross revenue from an 
iverage of 50 nuts per tree may be calculated at £10 per acre. If an average 

II 70 nuts per tree is taken, the revenue will be £14. The coconut tree 
ters fruit for 50 years. In the Malay Peniu-sula i acre of a European 
Sbatation is valued at about £25. 

L; CultivaUoB of the OUve Tree on the South Coast o( the Crimes. Russia. — 

[ By.iiHM,, E. B. (Vovij>, E. V.), Kanattaa. <1>. K. (KAi.«i>A. F. K.) and ilaoxiumKiB, 

I r. A. (Punwreacn G. A.( (laboratory of tlw NikUskil Botanical Oarilra. lalla). Re- 
print from BiSemHUXS Pyencoil tp.iopw (Rosaian I'loia Mrasenccrl. Vol II, No. l, 
pp ri. o fl*. lalla, jc)l6. , 

The climate and vegetation of the south coast of the Crirntta are sunuar 

0 those of the Mediterranean coast, and the favourable soil conditions m^e 

1 possible to cultivate many crops giving a h^;h yield. The cultivation 
( the olive goes back to ancient times, but in the 15th. centttry, under 
tartar rule, it was completely abaudoneil, .\fter the annexation of the 
triniea by Russia, preference was given to the vine, and the olive orchards 
lere not restored. At the beginning of the Iptb. century attempts were 
lade to ranstote dive cultivation, but with little success, and at the pre- 
mt time it is almost non-existent. 

In view of the favourable climatic conditions (minimum temperature 
rem 5 to SoC., annual rainfall 14 inches ; i. e.. similar to that of other oil- 
lodndng districts), the Nikitskii Botanical Garden, founded in iSdd »s 
lakiug great efforts to increase the production of olives inthe^mea. To 
kis end the Institute mode a botanical examination of the different Jvar- 
tties of dive grown in its gardens. At present toere are about 30 vane- 
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ties ; these will be added to later by those introduced, from the Caucasu 
and other oil-producing districts. Olive trees are chstributed free of cliatge 
and the demand for them increases gradually. Whereas, a few years 
only 50 or 6o trees were distributed annually, the figure now reaches 
The Garden cultivates, among others, the foUbwing 3 varieties ; 

1) Rauo I ; small olives. 

2) iiarro II ; larger, videt-fieshed olives. 

3) Cantg^la ; fairly large, brown olives. 

The appended table gives the results of an analysis of the oils of thes 
olives ; they are only preliminary, and will be controlled by subsequej 
research on these varieties as well as on others grown in the garden. 

Physical and Chtmical ConstaiUs of the Oil of 3 Varieties of Olive Crmy. 
in the Nikitskii Botanical Garden. 

“Kauol” ‘'Btuoir* **Catreg$ic>U" 


Specific weiRhi o.nton o-yU'; 

SuUiiificiitloii point C. — C •• i^.3“ U 

Moisture , — -*• — 

Viscosity * . . 17.5 13.30 15.3 

Free fatly acitls 7-.s 5^’.: 

Si.»pt>nlficsUiott index >75^.3 iHj.fjo iSj,? 


The soil and climatic conditions, the economical-agricultural coni 
tions of the south Crimean coast, and the results of experiments alread 
carried out, all show that this district is well suited to olive cultivatini 
and the Nikitskii Botanical Garden is taking active steps to encourage ii 

43S - Experiments Hade In the Province of Lecce, Italy, In order to Control the Di 
productivity of Olive Trees. — Vmjjese. l'. (Direttw of the Travelling Chair iif .at 
culture of the • Terra d'OlranU* »). in Catieiira ambvlanic d'Acficiiitura di Terra d'Otiun 
Esperimatii diretti a combaUtre CimpTodJuitivitd de%ti olivi, Ttrochlire of 3t pp -r 
plates, tecce, lyir. 

The olive plantations in the Province of Lecce, especially to the soutl 
east of Lecce, have long suffered from " Brusca ” caused by Stictis Pi 
nizzei (i). This disease first apjieared about a century ago, then aboi 
the middle of the igth century, and then about 20 or 30 years ago, siw 
when it has remained. It causes more or less extensive defoliation i 
olive-trees of the " Ogliarola " variety which become quite unproductiv 
while on the contrary the " Cellina " variety’ remain almost immune. 

The question has been studied at various times by COH£S, O nos 
Bnizi and Petri : Prof. Comes attributed the disease to the presence 1 
gummosis and root rot and not to the parasite Stictus Panizzei, vrlik 
he considered as merely of secondary importance. The other authol 
considered the disease to be caused solely by the above fungus, 'nj 
subject was then left in suspense without any measures having been siij 
gested in order to avoid, or at any rate, reduce ,the ill effects in questifl 

(i) SMabuor p. tjoj of B. 191 1, tlR article bv Prof. I'. BnAcctun OlmCrmeim 

IfJt 
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UnfMtunately. a aerious attadc occurred of leaf spot (" oochio di 
^voiie "). caiwai \iyCycloc<mium oleaginumil) which still further aggrav- 
ted the already bad state of many of the olive plantations in the district. 

In order to increase the productivity of the olives, the writer undertone 
KO fxperiinents : one in a plantation badly attacked by '' brusca ” and 
^ spot, the other in a plantation solely attacked by the latter disease, 
[le treatment, similar in both cases, consisted in manure together with 
lineral superphosphates, potassium sulphate and a leguminous green-man- 
re, and spraying the leaves with copper lime mixture in April and 
lUgllSt. 

In the first year of experiment, in spite of a visible improvement in 
lie foliage, the olives yielded no crop, either on treated, or on control 
lots. On the contrary, howev’er, in the autumn of the second year {1916), 
lie treated olives jnelded a crop much superior to that of the control olives, 
'he crop was 42 litres of olives per tree in one of the test plots, and 69 
[another, so that it not only paid for labour, manure, spraying, etc., 
uring the two years of experiment, but left a certain margin of profit. 

In addition, it was found that the treated olives gave a better oil- 
id(i than the controls. 

Further, in spite of the crop jnelded in 191b, the olives seem as if 
hey will produce eriually well in 1917 to jndge from their vigorous con- 

lition. 

In one case, after a fresh attack by Sticlis in one of the districts previ- 
lusly treated, it was found that trees that had been manured and sprayed 
uffered must less than the others. 

The .appended table gives the results of the two experiments. 


Rt$ults of the hco experimeiUs’. 


---■ - ; 

Vvaaber Productioa ' 


1 

.! of oUves 

of oil 

of 100 litres n 




of olives 


ii litm lilicft 


^ ; % 

plAHiatum: 

control 

treated 

i ; ■ - !i 

S hjl _ : _ : S<»ib3>^i 7.04« 

0.63 hii|! 9 3* ■»< il* *4^* 43 ®73 

304 O.<'>o6’: 

8.616 9.4 

12.121; 13.2 

plAHi^ion: 

control ..... 

trinletl 

^ ha; — [ — 1 887!.«9iij 328a 

I haij js' 5; 4jij3«i*;7r-93o 


— . — 


{«) * Iwctert * 8471* — <8| 1 


(i) 8ee pp. 1561 and *366 ia B. 1913, the artiele by PiT>f. F. URAca om Oftw in 




The accotint of these experiments is preceded :]by an intmduction de- 
voted to the discussion of theactionofcopperdimesprays on the parasite^ 
of the dive. The writer agrees neither with those who attribatethe fall ol ti^ 
leaves and the consequent unfiuitfulness to Stkiis and Cyclomun, nor with 
those who consider these fungi as epiphenomena, and in no way connected 
with the fall of the leaves. The writer draws the attention of the olivs 
growers to this point : it is not only necessary to apply all the known pro- 
phylactic measures with great care to the olive trees, so as to increase theii 
resistance to adverse conditions, but also to give them atherapeutic treat- 
ment, such as periodical sprayings with copper-lime mixture, so as to control 
" binsca ” and leaf spot directly or indire^y, as well as other funguspara- 
sites that attack the leaves, roots or even the flowers. 

;«39 - The CulUvalhm ol CusU aarlealata u a Sonros ot Tannin in British 

India. — Ranawaxa, S., and AvanAJ, T,, In Tkt Tropical ApumtlMisI, Vol xi.vii, 

No. 6., p. 285. Peracleniyn. Crylfm. 

Cassia auriculata is a very well-known shrub, occurring gregariously 
in the low country in the dry districts near the coast of India. The leaves 
cured and dried funush “ Ranawara Tea ’ , or " Matara Tea , which is used 
medicinally as a blood-purifier, in the cure of diabetes, and also as a lax- 
ative. The plant is knowrr popularly as ■ The Tanner's Cassia ”, on accouat 
of the large amount , of tannin in its bark. The tannin content, however, 
varies with the ^e of the sbnib, which fact explains the lack of success 
obtained by the use of a mixture of bark collected indiscriminately from 
plants of all ages. With bark selected from mature plants, however, a 
very satisfactory tannage is obtained, especially when it is blended will 
other tanning materials, such as myrabs (frurts of Tfrminalia spp.). Th( 
maximum amount of tannin is extracted at temperatures almost as higl 
as that of boiling water : at 85<>-qo<>C. At these temperatures, Msm 
obtained 22 % of tannin. 

Cassia auriculala flourishes best in deep soils, though it can grow 
on barren and waste land. It is weU worth ctiltivating as a tannileroui 
plant ; and is very Uttle trouble, for young plantations only require weeding 
One of the large tah factories of Cawnpur has cultivated it to a small ex 
tent ; under irrigation, (the annnal rainfall being under 40 inches), Cassii 
yields in the 2nd. and 3rd. year, and in the 4th. and 5th. year, if not ii 

rigated. ■ „ . • .1. 

The writer recommends the cultivation of this plant in Ceylon, in thi 
neighbourhood of tan factories. 

440 ~ DevetopnMBt ol RaWier CnlUwttai In Bnma.- nt Agruattarat /oBrnW.'* 

/mUa, V< 4 . XU, Part, t, pp. iss-ijo. Calcana, Jaanaiy, 1917. 

The rules regulating grants and assessments of land for rubber cultivaj 
tiem in Burma have been conriderably modified. A committee consisting ol 
the Financial Commissioner of Burina and representatives of the !/>«« 
Br«nia Planters’ Association drafted these new regolatioiis, which were 
aboepted the yentenant-Govemor and duly promnlgated. Their re 
ODp^andations induded the fdlowing : 
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Land for rubber cultivation to he granted in perpetuity subject to 
pnyment ot the annu a l land revenue assessment and the royalty on the net 
jjue of rubber produced and exported ; exemption from land revenue to 
jj( granted for the first eight years of occupation ; land revenue and royalty to 
l^levied at the rate of Rs. 3 per acre and 2 per cent respectively for 20 years ; 
pants to prescribe ^t one-tenth of the total area granted must be planted 
irith rubber trees witlun two years of the grant, one-half within four years, 
gni three-fourths within eight years. 

The iiew rules affect only land granted for rubber cultivation on and 
liter July 1st, 1916 ; for land granted or leased under previous rules cer- 
ain abatements of royalty and land revenue assessments are allowed 
ind owners are offered the opportunity of surrendering their land at any 
jine in the next ten years, and of talcing out a grant under the new rules. 

The following taUe shows the area under rubber cultivation in Burma 
ind the amount exported in the past five years : 


V«K Am* U>f. 

igii-n)ij ^:772 jio no 

44 0**1 52ft 176 

K4*3-I‘)I4 y**44S 7O5 07- 

Ii)l4-t<)l5 .4 7 7».' ''S/ 392 

11)15-491(1 57«45 12S5')84 


Kxperience shows that large areas in Bunna are suitable for rubber 
ultivation. and the committee considers that an estate in full bearing 
[Buld yield not less than 350 1° 400 lb. of rubber per acre. 

ii - The PradneUon otRubtiei of Oulfonn Coloar. — ci-avtos, bsadle and stev'f.ss, 
RitoTt to tile Batavian Conin***, translatol in Lv Catmtchonc <4 ta ftHtfa-Pircha, tVar 
l,). No. 151, pp- 90JI-9055. l*ariii, October 15, lolA (i). 

In latex there is an oxidase which brings about rapid absorption of 
le oxygen of the air. Certain organic substances, probably polyphenols, 
hich it contains are thus rapidly oxidised, causing the formation of 
lack matter which colours the rubber. 

The surface of a lump of rubber is often black when the interior is 
nt <*o. When such rubber is placed in the machine the black parts 
lingle with the pale mass of rubber, and light grey or blue stripes are 
iniifd. During the drying process the colour deepens, and the parts 
hicli wbte barely visible when the crepe was fresh show black or brown 
ri|)es on a pale yellow ground. Such a rubber is classed as " not uni- 
inn " by buyers, who accuse the planters of mixing two qualities of 
Iferrnt shades. Colour is not an indication of quality and a variation 
this physical property does not imply any variation in the actual qual- 
y. Manufacturers nevertheless are suspicious of variations in colour 
id. when the colour of a rubber is not uniform, its commercial value 
vreases consideraUy. 

wuber 1916. (E4.) . 
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Three methods for obtaining rubber of an ^ual colour are descri lied - 

1ST MBTROD : The uee of a large excess of ac^ic acid in coagulation. J 
The latex must be collected rapidly and taken to the factory without 
delay. It must be coagulated immediately, using a large proportion ol 
acetic acid (j part titrated as glacial acid for each 300 to 400 parts ni 
latex). The gum should be washed and made into crepe imm^iately 
then dried rapidly by hot air, or better still, in a vacuum drying-rooni 
(vacuum bath). An excess of acid is necessary to bring about rapid coagn. 
lation and also inhibits the action of the enzyme. 

2ND. Method : Boiling the rubber after coagulation. — This method, 
which was first practised in Ceylon, consists in boiling the fresh coagulnm 
in order to obtain a pale crepe. The coagulum is cut into pieces the size 
of a fist, which are then plunged for 10 or 15 minutes into boiling water 
The heat destroys the oxidase and the rubber no longer blackens when 
in contact with the air. Such rubber is pale, but the boiling ternls to 
make it adhesive, and it is more difficult to dry. 

3KD. Method : The action of small guanlities of antiseptics such as 
formal and sodium bisulphite before coagulation. — The antiseptics arc 
added to prevent the action of the enzyme. The ratio between the 
amount of latex and of the two above mentioned antiseptics is vt-rv 
small, about i : 500 to i : 1000 or even less. After their action the 
antiseptics are separated from the rubber when it is washed on the ere))- 
ing machine. 

Sodium bisulphite has been said to be a bleaching agent ami tn 
damage the rubber. This is incorrect. The rubber does not bleach: 
the sodium bisulphite does not destroy colouring matter which has al- 
ready formed, but prevents it from for^ng by acting on the ferment. 
The proportion of bisulphite used is very small as compared with that 
which is required to destroy a colouring matter which has already formed, 
It would, moreover, be unsatisfactory to use large amounts of bisulphite 
because it gives rise to the same difficulties as does the boiling process 
after the preparation of the crepe, and would make drying difficult. 

Vulcanisation experiments show that the two first methods affect 
the quality of the rubber ; rubber prepared with an excess of acid is 
of inferioi quality to that prepared with the minimum. The same ap- 
plies to boiled rubber. 

Rubber treated with bisulphite loses none of its good qualities and 
can hardly be distinguished from untreated rubber. 

44Z - Seieatifle Methods of Tapping Havaa bratlllaatla In Java. — de joso. .t 

W. tv., in MedtdttUnxen i^^on ket A^icuUidnr Chcmisch IMforatoriumt Ko. XIV, pp 
fig. 13. Buitcazoqt, 1916. 

Different methods of tapping were applied to one tree, and it was 
proved that if tapping is carried out writh an interval of one day, thr 
channel made is of insufficient depth. This would appear to account for 
the fact that the yield obtained by tapping every two days is only hali 
that obtained by daily tapping. 

The part of the bark tapped in a previous year has no infiuence on 
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tapping carried out next to it, but if this part of the back is immediately 
jnder the new incision it will have a marked influence on the yield. 
ffio incirioas at the same height 5 cm. apart hardly affect each other, 
tf one of the incisions is made at 1.5 metres and the other at 0.5 metres, 
there is a distinct effect which becomes more marked if the incisions are 
aot made simultaneously, but at an hour's interval. 

These experiments seem to prove that, in Hevea, the latex flows in a 
horizontal as well as in a vertical direction. The horizontal flow is less 
rapid. 

The use of a 15 % salt solution for cleaning the channel has little 
isfliience on the flow, and the use of ordinary water none at all. 

Experiment- made on a number of trees of equal yield showed that 
the maximum latex flow occurs at 6 o’clock in the morning and not at 
10 o’clock. 

Further experiments proved that : 

1) A crooked incision yields as much as a V incision the total 
length of whose two branches equal that of the crooked incision. 

2) Two crooked incisions produce about 12 % more than two 
straight incisions. 

3) If the incision is renewed at the end of 2 hours the bark is 
spared and the production increased from 7 to 10 %, but about 4 to 6 % 
less is obtained than by making two different incisions in one day. 

44S - TIm Production of “ Damar” Resin in the Batpan Sultante, Meluecas. — Kour, 

V. E.,ln Tydskrift iwr k':t tiinn^niandich Uestyur, Vol. 51, l*t. 4, pp 477-294, Batavia, 1916. 

The Batjan Sultanate, which is bound by contract to the Govern- 
ment of the Dutch Indies, includes islands situated right in the east of the 
Indian Archipelago. In these islands are found trees which, either by na- 
tural secretion, or after preliminary treatment, ^deld the “ damar ” resin 
used in Europe in the manufacture of varnish. This " damar-poetih " or 
" damar-radjah " is secreted by trees of the Agaihis loranihijolii Salisb. 
spedes. These nearly always fomr forests of a fairly wide area. Another 
variety, the " damar-radjak ", is produced by Valica molucc^na L. <Diptero- 
carpaceae). A 3rd, variety of commercial value is the ’’ damar mata- 
koetjing ’’, produced by another species of the same family as yet unde- 
termined. The natives also collect other resins in this district, but they are 
chiefly of local value and used in the manufacture of torches. All these 
trees exude " damar ’’ naturally. Sometimes even it is found buried in 
the soil, where it has collected from trees which have disappeared. 

Only the itgortis is treated artificially to stimulate the secretion of 
resin. 'Die natives make an incision of 30 cm. at man’s height, then an- 
other 60 cm. higher, and others the same distance apart. Care is taken only 
to cut half of the baik, leaving the rest ictact. The " damar ’’ flows dowdy 
from the incisions and. after some months, large balls of yellow, very clear 
re,sin form. The " damar ’’ thus collected has a greater value than that 
scraped from the bark, in which are always found bits of the bark and other 
impurities. After the resin has been collected the wounds are cleaned and 
scr^red, and, after 1 l;> months, there is a new flow. 
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The process is repeated aimuatty. Sometimes, the natives 

cot down the tree so as to have a single nune abundant harvest. TUs 
has ted to the devastation of the forests, and the Govmmmt is usinj; ai) 
the means in its power to stop a custom whidi, in a few year's time, would 
totally destroy all produce. Measures have been taken to preserve the 
fnll-grown trees and to replant the devastated forests. 

The natives transport the " damar " to the coast, where traders sort 
h according to colour, purety and transparency. It is further divided into 
hard and soft resins and large pieces. Thus sorted, H is packed in bamboo 
baskets covered with cotton sacking. 

444 - InfliMnes of Manganese on the Nitrogen Content of Sugar Beets; Experiments 

In Germany. — Uuuca. K., in BWter fur RUbenbau, Venr 24, 3, pp. 31-33. lUtUn, 

Fehrnary 15, igz 7 

An experimental field was prepared in the usual way, except that it 
received no preparatory manuring. It was divided into 4 plots which after- 
wards received the following quantities of fertiliser per hectare : 


Plot t 150 k^. of sulphate + 200 kg. aluminium sulphate. 

Plot : 1^0 kg. of manganese pcmxide. 

Plot y 48 kg. of manganese phosphate. 

Plot j Xo manure. 


The preceding crop was autumn wheat. The fertilising expenses were 
fairly high, viz. 191.5 marks (l) per hKtare for the 1st plot, iyo marks, 
for the znd., and 432 marks for the 3rd. 

If such manuring is to be worth while it should result in a consider- 
able increase in the crop. The writer gave these amormts as they had 
given excellent results in a previous experiment. It is his intention to 
repeat the experiments later on writh smaller amounts. 

Sowing was carried out on the 28th. April, 1916, and thinning on the 
6th. May following. The seed used was " Klein-Wanzlebener Original ". 
During the growth period the rainfall was 235 mm, For various reasons 
the crop was lifted on the 29th. September when the beets fertilised with 
manganese were still at the height of their development. Those treated 
with manganese phosphate remained somewhat sick and gave the impres- 
sion of having b^n poisoned by the large quantites of manganese. In .all 
three eases, the manganese seemed to favour the leaf development and so 
retarded the beets coming to maturity. 

Table I gives the yield of the roots in sugar. 

Tabu, I. — Yield of roots and sugar. 



Roots 


8(9U 


per bectarr 

COD tat 

per bDctsTc 

Plot 1. ... . 

31 too kg. 

* 5-6 % 

4 800 kg. 

Plot 2 

.... 50000 


4 730 

Plots 

. - 25?IX) 

16.0 

5 800 

Plot 4 

.... 26 800 

|6.2 

4 44 » 


(i) For the porpoM o( thlt artick ■ Mark may be tegatUeU «s equal to a 414111110. (f < .1 
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Tfe aarfym of the roots and leaves is given in Table II. 

It shows that the manuring with manganese has marlceSly increased the 
total nitrogen content, the aminoniacal nitrogen and amides, but not the 
pfotein nitrogen* 

CoNCi.VStONS. — I) Manganese sulphate at the rate of 150 kg. per hec- 
tare in company with rduminium sulphate does not poison the b^ts but 
rttards their coming to maturity. 

2) Manganese peroxide is not toxic when employed by itself at the 
rate of 150 kg. per hectare. 

3) hlanganese phosphate employed alone at the rate of 48 kg. per 
hectare has exhibited a toxic efiect. 


Table II. — Perceniage Analysis oj Roots and l eaves. 


anil fcrtlltaer IS 


Dry 

OMtter 

s’rf 

o ' s ' 


ijMaiieaaeaetttlt! 

plutc ■¥ alusii-:} 
sium autidUite , 3 
jiUan^aoCflepef'l 
uiitle .... . j 3 
j} Mangatttic; 

pbosphate. . .'2 
4) VVitbcMt QU'j 
aar? ..... 2 


Pokrl- 

. MtiOD 

TuUl 

Nitrogen 

Protein 

Jnjtiitou* ii 

nltro«CT. 

And amides ' 

Total 

invert 

Sugar 

(writer’* 




; 


own 

method) 

•. 1 ! ? 

it • “ 

a 

1 

i ' 
5 

' - 8 , 8 

g ■ 8 1 : 

at .2 at > ij 

t 

J 


i' ' 





‘56 

0.175 0^05 

o.oSe 

0.105 

aoi9 0.015 0.07^ 0-o6i' 

» 3 J 

IJ 7 

0.151 <yz<A 

o.eTO 

0115 

O-OM 0.012 0.06x^0.079; 


16.0 

o>74 0.162 

0.076 

o.tio 

0.017 O OOy 0 . 079 ’ 0x1631 

1.72 

• 6.2 

0 t6i 0.172 ao76 

O.IOJ 

0.012 0.007 0.0?} 0.062 
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443 ' Exp 3 rim 9 nts od the CalUvatfon o( HUd YeUcm Totaaeeos in Tripoli — maz 2 «>c 

v'HI-Aleuxn?*!, N'ai.«» (otthff Roy^ A^cullnral t>ffice <A Tripoli), in Mtnishro delU Co/o* 

Ufi’.ia fcommico, dt informaztoni, Yt.-Rr IV, No. 7-0. pp. jo;* 34 '', 13 fig- 

Rome, Julv-Scptcmbrr, x<ixfi. 

These experiments were carried out in the oasis of Tripoli with the 
following varieties of tobacco : Turkish. " Virginia Bright ”. Java. 
The seeds were obtained from the Scafati Tobacco Ex])eri mental Insti- 
tute, in the province of Salerno, and from the Tobacco Agency of Lecce 
(.^inilia). The experiments for each variety included those on : 

1) Sowing 

a) The most favourable season 

b) The best type of soil 

c) The best methods for combating unfavourable environ- 
mental conditions. 

2) Cullivation 
a) Manuring 

h) Treatment of the soil 
e) Special cultural methods. 
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3) The best methods lor treating the prodmts {curing and dr me] 
The ioIlowiDg conclusions were reached : 

1) Sowing technique : ^wing should be carried out in soils with a 
southern exposure, protected from winds from the ist. and 4th. qua- 
drants, in a semi-cold bed, with as early seeds as possible. 

2) Preparation of the Soil : A couple of ploughings or hoeing in 
winter ; manure made up of 6 tons of dung and from 4 to 4 */, cwt. of 
wood-ash per acre ; usual treatment of the soil in spring. 

3) Transplanting : This should be ean'ie<l out when the plants 
are from 12 to 15 cm. high. 

4) Cultivation Methods: Irrigation; tillage; hoeing; hilling up; 
screening against wind ; topping (for the Samsun and Porsucian varieties 
only) ; removal of buds. 

5) Harvesting. 

6 ) Curing and drying oj the leaves. 

The yields (in dried leaves) obtained are given in the following table 

Results of Experiments in Ike Ctdlivalion of Tobacco in the Oasis oj Tripi>li, 


Yield CUms (approitiiute perceotagett) 

Varwtiea is kavn — — 


per ftcre 'iiitMMltiid. 3rd 41b Wa^te 

i ! i 

! ■ ■ r 

SoDsuzn 1026 lbs. 42 'V 30 % ! 13%] 

He^^ego^•ina 2<>8o 29 40 ^^1 

Virgioia . 2498 85 lo — 1 

X»nU Syo 86 lo ' — 

Aya 028 78 12 — [ 

Potsttdan 820 72 '15 — I 

Sansum 2 1365 60 25 t — 1 

Java ' 1338 85 i I 


Further experiments were made in 6 native tobacco fields, amongst 
which Samsun plants were distributed. They yielded from 12 to 20 leases 
per plant. 

446 - The Hanuring o( Tobacco Nunortos In iava. — ultee, j .tn non *,i 

Baoekisch Pioelstatiim, Xo- 23, pp. ii-2*>- Socraboju. iqiS. 

On the Besoeki estate (east of Java), the tobacco nurseries are situated 
almost exclusively on unirrigated soil. A great part of the richness of 
these soik is lost by continual cultivation and mu.st be replaced by either 1 
green or a chemical manure. 

With regard to green manures, experiments made with a species of 
Dolichos and Crotalaria striata show the difificulty of burying these plank tn 
a sufficient depth. The leaves of the plants also appear to shelter insects 
harmful to tobacco, such as Opatrum depressum. The use of Centrosema 
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is advatA as it ai^peats to be mote lesistant to tbe gteat drougbt 
(]jese countliM. Attentkm is also dtawn to Detmodium gyroides and 
iniralia ensijormit, pUnts which should give good results on account of 
ijir rajud growth. 

So far as chemical manures are concerned, experiments showed the fa- 
jurable action of a fertiliser composed of 6o gr. of ammonium sulphate 
. >0 gr. of double superphosphate, which was used over an area of about 
square yards of the nurserj’. 

Ths Coltlration of Chenopodlam Qataoa In Germany. — zebi.e, !□ neuiiche 

^fhlaiht- und yiekhcf-Xitinn:^, Year 17, 10, p^- 74 * 75 - BcfUn, VCarcb 7, 1917. 

Chenopodium Quinoa (r) has been imported from South America into 
ertnany. where it is now cultivaterl. This annual (cultivated in the Cor- 
ilkras up to a height of to ooo feet) develops in 4 months. It is remarkable 
It its high yield of seeds, which contain about 23 of albuminoids and 
bout 57 % N. free extract. These seeds may be used either for bread- 
laking or as a food for cattle and jioultry. The green parts of the plant 
lav be prepared and used .is a vegetable in a similar way to spinach. 

Cultivation experiments carried out in Germany show that Chenopo- 
im (/uinoa grows very well there. In igrb. the " Kriegsemahrungsamt ” 
Apartment for the distribution of food during the war) bought the 
reater part of the harvest so as to prevent the use of good see<l as food. 

Sowing is carried out at the end of April in cold beds. To ensure a 
jf*! harvest .sowing should be thin and care should be taken that the seeds 
t not covered with too thick a layer of soil which would prevent their 
trminating. The plants are thinned between the 20th. and 30th. May, then 
lanted in the open sufficiently far apart to ensure sufficient air and light, 
luier these conditKons they may reach a height of 6 % ft. or more. A 
fill of 2 Yj acres requires 7 oz. of seed. The unit yield in seed of C. Quinoa 
bout corresponds to tliat of the cereals cultivated in Germany. 

)8 - Statistics of Fruits In ttw Prineipal Countries. — RrDDmAXN, H. D., in L'nitcd 

:^{atf 5 DepartmffU of A^ncuUurc. Bulktin, So. 483, 40 pp. WastaiogtOD, D- C-, Feb- 

riLiry 14, i*)!?. 

The above-mentionetl bulletin presents in a concise form statistics of 
iiit and fruit proilucts (oil. wine) in the principal producing, exporting 
nd consuming countries. The figures used have been taken from official 
ources, usually from publications of the countries treated. The data 
onctrning the fruit trade are as a rule fairly complete, those relating 
0 production on the other hand, are in many instances either frs^men- 
arj-, or Umiteil to census years. 

The statistics, for the most part, deal with tbe period which has elapsed 
lefBeeu iqoq and the present day. The data refer to the foUowii^ couu- 
lips, fruits, and fruit products : 

United States : Apples — Peaches and Nectarines — Plums and Prunes 
“ Pears — Cherries — Citrus Fruits — Figs — Pineapples — Olives — 


(£<) 


(i) S«8l»: 19U, No. 43S. - ■ B . 1916, Xo. 59. 



Grapes — Strawbenies — Raspberries and loganberries — Canni 
Fruits - Dried Fruits - Wines - Cider - Viamr. 

Canada, CetUral America, British West Indm, Cuba, Dominican R 
public, Paraguay, Uruguay, Austria-Hungary, Belgium, N^erlands, Ue 
mark, Norway, Sweden, France : Olives — Peaches — Apricots — Appi 
and Pears for table use and for dder and perry-making - Cherries - Prut 

— Wines. 

Germany : Apples — Peats — Plums — Cherries — Apnoots - Pj 
ches — Wines. 

Italy ; Grapes and Wines - Olives and Oil - Other Fruits. 
Russia, Bulgaria, Greece, Crete, Rumania, Serbia, Turkey, Spain. P, 
tugal, United Kingdom, Japan, Persia, Algeria, Tunis, South African Unii 
Australia, New Zealand, Hawaii. 

4<9 -yttl« Known BtaiilianFruKs which ate ol IntoresttoFiuitGrowois.- dok, 

P. H., Shakel, a. D.. and I'owtifHOE WiLSOK in L niltd Sttits Depurtnu-iU of A^utulu 
BuuJin No 445. 45 pp. 1 tiR. -r XXIV Plates. WasMuglon. Kcbniar>' 10, X917 
Observations made during a botanical exp^tion of which the pi 
pose was the special study of the navel orange in the province of Bah 
where this variety is indigenous (l). 

Amongst the most interesting fruits grown in Bahia in the neij 
bourhood of Rio Janeiro, on the plateaus and the szemi-arid regions 
Minas-Geraes and Bahia, the writers record : 
t. — B.akia. 

l) CVLTIVArEO FRCITS . .1. ,, 

Tamartndus indica — “ Carambola ” (Avfrthoa Caramboia L.) — “ Groseiha (/ ^ y/i 
thus acidu [L I SkeeU)— “ Abacatc" (r<TJFd oiwnfana 

Cii^« rnansa (S. S^nniTHl) - *• Sftiwtl ” {Achras supoiah.) “ MaTacwjn’* *' 

spp.) — “Jambo” {Caryophyllus Jambos (L.] Stokes) “ {Carim pBf.na 

“ Outtva “ C.Mfava L.) — '* Aras^k Rio ’* and “ Am^a cuvfio ” sj.]! 

“Ahaoixi” or “ Anana.sso ’’ fruits }iifttly prircU for their flnvour— “ Jacea “ [Arhoo 
rufirgra [Thumb] {ArirKarpustnnitHUHis'L.) — "Fmisn\fCaaAc" i. 4 > 

jr^awosa L.) — •* Araticum ” (--laona A. I>. C.). 

2) Wild frutts especi.ailv interv^tinc to FRtrrr growers. C.nunlJOina^ or 1 
tnichona” [Eugema Dombdyi [St»rcng] Skeels) Eugenia brasitimsis “ *' 

Hiscii»M/AMna Berg) - • ** Oeoipapo ” {Otnipa americanu I..) — “ C.mvalR ( 
,p.j _ •• Abiii ” {Ponteria Caimilo [R. and P.] Raillk.) — *• Pitaaga” (Fagtriw tyir 

‘'Cashew” or *' Caju ” {Anacardium iKctdentak I.,) ‘‘Mango” [Mungtfera indiru 1 . 

Deode {F.laeis guituensts Jacq.) 

II. — Rio JAXEIRO .\XD NEICHBOVRHOOD. 

COLTTVATBO FRUITS . i, a. .u 1 . 1. 

‘'Jabotkaba” {Myrciana cuuUflota. M. irumiflora M. Jabottcaba— * CabelmOa 
PhyUocalyx) [tomenia^a] Cambeas.) — ’‘CtiaWrohe*' PWiaii«[B«fg.J t.Li 

— “Cambrita” Myrcwria phtato costaJM Berg. M. edulis [Well] Sketa. — " Baiuj 
{Rkeedia brasilUnsu Planch, and Triana) — ” Frotto dl condrta ” {Rotiinia dduiosa S.ti 

III, Plateaux and sbio-arid rbcioks of Mwas-Gsraes and Bahia. 

Wild fruits faome cultivated). « » ..1 

” Pera do campo *’ or ” Cahadnhn do campo '* Khuschtauu BerR.) *• 

do matto ” [Rheedia tduits ITanch. and Triana) — ” Ptoba " {Auetia s^u*mo$* L.) -- 
cum do breio” {Anona spincsomf Marl.) — ” Imbd” {Spondiu tubtrow Arrttda) cspci 
hiterestinisas a drought rwlstant plant — ** j vaieiro " 01 ** JoRKlro '* {ZitypkU^ Joauiro M 

(1) See li. January roth, No. fi?- 
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JO - Api^ : Produetton EittnMtet and Importut Commercial Dbbieto and Va- 

rietlW. — GOULD, H. and ANDBEwa, F., io VMital StaUt DeparlmaU of AericuUnrt 

Hullotilt, No. 405 , PP* t" 40 ’ WnahingtOM, D. C., Jaimary 20, 1917. 

I^rom a study, m^e in 1910, of nursery catalogues issued for that 
,tar, it appeared that the nurserymen of the United States were then 
iSering to the trade trees of at least 500 different varieties of apples, .ttinry 
liat date there has been a decrease rather than an increase in the varieties 
nltivated, and their number is relatively small. 

The chief aim of the statistics contained in this paper is to determine 
he relative distribution of the principal varieties of apples cultivated in 
he UniW States. Table I gives data showing the actual production and 
he relative percentage to the entire crop of the 35 chief Varieties grown. 


^4BLE I. — Estimated average production of 35 of the most important va- 
rieties of apples, shoeing the percentage relation of each variety to the 
entire crop, for the years 1909 to 1913 inclusive. 


Varfatlea 

White Permain (White Whiter Permain) 

Arkanfitt (Ibiomoth Black Twig) 

Missoiui (Mbaonri lippin) 

Wulf River 

Arkansas Blade 

Macintoab (Macintosh Red) 

lIorK (Yellow Horse} 

Northwestern 

Tultmm (Tolman Sweet) 

<'>raveiisteia 

r.imeuae (Snow) . . . 

Tompkins Ring (King cl Tumpkins County) . ■ . 

OiWen Russet 

Yellow Bdlflower . 

Yellow Transparent 

Stayman Wlnesap 

Rc«l June {Carolina Red June) 

l.unbertwig (Red l^lmbertwig) 

t'.ano 

Yellow Newtown (Albemarle; Newtown lippin) . 

Fall Pippin 

Oldenburg (IHiclieaa oi Oldenburg) 

Rod Astraeban 

Maiden Blush 

York Imperial (Johnson Pine Winter) ..... 

e.rimes (Grimes Golden) 

Wealthy 

luirly Harvest (Prince’s Harvest) 

K(.mc Beanty 

Jonathan 

Rbcxie IsIbikI Greening (Greening) 

'VMnest^ 

N’ortheni 

Ron Davis 

Biddwin 

Other varieties ..... 


Productksi 
ia Bftrteli 

Z&9 000 
393 

4<W 000 
503 f»oo 
52<*ooo 
530 000 
545 ooo 
553€H>o 
592 000 
619 txx> 
775 000 
797 000 
P30 000 
»45 00(» 

^93 000 
907 (.KK) 

914 «.KM» 

91 5 wo • 
927 <HX» 
9<Wi o<x> 
y88 w> 

I 007 ooo 
I 120UO0 
I J03 ooo 
1 362 ooo 
1 294 ooo 
r 323 ooo 
X 641 ooo 

1 Sijoex) 

2 1350 o 

2 767000 

3 Ota ooo 
3 570 ooo 
7833000 
7 861 ooo 
6 109 ooo 

58 837000 


Kflalioo 
to total crop 
PcRcntagc 

>>-5 % 

0.7 

D.S 

0- 9 
0.9 
0.9 
o.g 
0.9 

1.0 
M 

1- ? 
t.4 
>.4 
14 

J.5 

1.6 

I. 6 

J. 6 

1.6 

1.7 
1.9 

1.9 

2.0 

2.1 

2.2 
2.2 

2.8 

3.1 

3.6 

4.7 

5.» 

6.1 

13.3 

13.4 

» 0.4 

100.0 


rsi«/ . . . 
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It is seen that the two varieties Ben Davis and Baldwin represent 
26.7 % of the total production, and 8 varieties represent more than 50 %. 
The geographical distribution among the States of these 8 varieties is 
given in Table II. 


Table II. — Distribution among the States oj the 8 leading varieties. 



PTodoetbs 


Production 



Win/sap 

la bushels 

BaUuHn 

— 

— 

New York 

0071000 

Virginia 

I 888 oot, 

Pennsylvania .... 

J 35 iix»o 

Kentucky 

988 (1(11) 

Micldgan 

I 868 ooo 

Missouri 

765 no-) 

Maine 

. 1 545 oo<» 

Tennessee 

720 i><») 

Ohio 

. 1 39 X tHMt 

North Carolina . . . 

639 Otio 

ifassaohusetts .... 

. t 360000 

Kansas 

603 iwil, 

Connecticut 

805 <>«x» 

Other States ... 

3 431 

New-Hau^jstiire' . . 

780 000 



New- Jersey 

J04 000 

JotuUhan 


Other States .... 

3 9«5 fK)0 

Missouri 

. 1 1 70 'N-O 



Washington .... 

. " 33 ‘W)i) 

yorthern Sfty 


Kansas 

545 

New York 

• j 7 y 7 000 

lUinois 

yjtiKtn 

Michigan 

1 t)66 000 

Colorado 

51 S I'OO 

Peonsylvanli .... 

I 506 000 

Iowa 

yifioDo 

Ohio 

. 688 000 

Other States .... 


Other Stales .... 

2 754 CN)0 





Hkude hlatui (irtinin^ 

Bun Oatis 


Ncnv York 

4 2^1^ (HM> 

Missouri 

. 3 849 000 

Pennsylvania .... 

7 i 7 “<«> 

Illinois 

2 1 5 J ‘«»o 

Michigan 

593 '*■>'» 

Arkansn.s 

1 5')S otn) 

Ohio 

. 5011 rHu> 

New York 

1 449 ooo 

Other States .... 

21820-V 

Indiana 

I 2 4 H o»K> 



Ohio . 

. I 242 OOO 

Komf Bfttuty 


Kentuckv .... 

. I 1X5 oim 

West Virginia . . . 


Virginia 

I 040 

Ohio 

965 INN' 

West Virginia .... 

OSS OtMJ 

Kentucky 


Michigan 

934 oo»> 

Washington .... 

648o.k> 

Pennsylvania . . . . 

703 

Other States .... 

2(>IIi>”> 

Kansas 

766uo»f 



Iowa 

761 000 

Weailky 


Ctrforado 

745 wto 

Iowa. . 


Tennessee 

623 ooo 

New York 

. 522 fHH) 

Nebraska 

572 000 

Other States ..... 

. 2 8»J Otir' 

Other States .... 

. 3 675 uoo 




The statistics given also include the distribution in each State of th 
35 above mentioned varieties, and the distribution of early and late va 
rieties and their respective production. 
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. On tta Growth of th« Tm in AriiOM, D. S. A. — Z^AWKmCE, W. H., 

in Vnivenily of Ariiima, Agricnilurai Expmmtnf StalioH, BulUlin No. 77, 4j pp., 14 fig. 
+ plates. Tucton Aiiaoaa, June 1, loifi. 

This Bulletin contains the collected results of a general inspection of 
je fig-tree plantations in Arizona, carded out by the writer, both person- 
lly and by letter. The writer wishetl to ; i) determine the general dis- 
ibiition in the State ; 2) find the healthy forms that have given the best 
giilts for ten years or so after planting ; j) determine the number of 
roups represented in the State, as well as the necessary cultural methods. 

The results are also given of three years’ study on 60 trees represent- 
ig 43 kinds belonging to 5 botanical varieties, a work carrierl out in or- 
er to determine the best varieties from the point of view of the produc- 
on of more uniform and abundant fruit. 

In 1910, there were 384!! fig trees in bearing which gave a total crop 
137643 kg. (being equal to about 15 kg. fjer tree) and 47 208 trees not 
et in bearing. Practically the whole numljer is to be found in Maricopa 
ounty. The production varies greatly, being from 0.82 to 130 kg per 
ree. 

Of the 43 kinds studietl, those tliat were the best as regards develop- 
lent were : Black Smyrna , Lot Injir, Bellona, Bulletin Smyrna. The 
blowing were healthy and goo<l croppers : Mission, Ix)t Injir, Bulletin 
niyrna. White Adriatic, Black Smyrna. 

The 43 kinds belong to the following five botanical varieties ; 

1) Capri {Ficus Carica var. sylvestris) . 

2) Smyrna {f. Carica var. smyrnica). 

3) San Pedro (F. Carica var. intcrmcJia). 

4) Comune or Adriatica I/-'. Carica var hcirlensis) 

5) Cordelia (F. Carica var. relicia). 

P ■ The Yield of Unpmned Vines - k.almasso, <". , in to Kin-tit di VtHcoitunt, Eno. 
hlia H Acraria, Yoir 24, No. (, pp 0-50 Cooeeliiino, l-cbmary M. l.tir — li K.WAZ, 
I.., in Pro;r^ cl iilit<^lc, Ytnt 3.*, Vitl. LXVII. N* ir». pp 5 r«intiK:l- 

litr, March 11. Jo« 7 . 

I. — M. PAt.M.ASSO has noticed that, in the vineyards of the Conegliano 
line Growing School, the unpruned vine-plants gave Ix'tter yields than 
hoa' tliat had been prunerl. He further mentions the fact that M. Rav.vz 
ad previously recorded the same phenomenon as haNung occurred in a 
ineyard of the National School of Agriculture at Mont))ellier. where 
iianion vines unpruned for lo years still continued to give a yield quite 
oiup, arable to that of pruned vines. 

The results of the experiments at Conegliano are sununarised in the 
illowing Table. 


Ricaiios 

Itttiicn vino 

rrodiKtlm 
per vta«‘plaot 

CoiDjKisitLo 

Sus»r 

ol the ma*i 

Matumlioii 

Index 

Pnineil .... 

0 Q i ks 


5 ’ o" 

3.60 

Unpninetl . . 

. . 1.80 

20.60 


r.QT 

Prunetl 

- - 0.00 

18 . 30 

6.10 

-'04 

l-npnincti , . . 

. . l.Hi 

i‘.30 

?.fil 

vox 
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According to tbe antlioi, it can be assomed Aat ^ time withi, 
which pruning may be neglected is not long, anoe, in 1916 (as shown by th 
above 'Table), the difierence in favonr of the unpnined vines is stili ie$ 
tlian in igi5. This makes it pmbpble that the fertility of the fruit bud 
is, beyond a certain limit, inversely proportional to their number. 

'^ere is no danger in neglecting to prune in winter for one or tw, 
years. 

II. — M. Ravaz quotes the experiments of M. DalmassO, compare 
them with his own and then adds some personal conclusions which cotnplet 
those of the latter author. 

It should be remembered that as pruning is done to reduce the viela 
of the plants so that the quantity produced has a certain value, it is, ther^ 
fore, more necessary in regions producing wines with high alcohol coui 
tent than in those producing ordinary wines. If the " Pinots " of Champai 
gne and Burgundy, the “Cheiiins” of the Loire, the" Cabernets”, "Merlots" 
and " Malbecs " of the Gironde, the Carignans." and " Grenaches " o| 
Roussillon, the "Muscats "of Lunel and Frontignan, etc., were not pruned; 
there would be a large crop of rather small grapes with small seeds and 
which would not easily ripen, thus producing but a mediocre wine. 

WTiere varieties with large grapes and seeds are grown, the riducj 
tion of the number of grapes by pruning is in some measure compensated 
for by the individual increase in size. Thus, there is not the same diffej' 
ence in yield, and consequently in quality, between pruned and unpnined 
vines as in the preceding cases. 'This is what took place with the AmniM 
variety which the writer used for his observations. 

There is no reason to believe that it is fatal if pruning is not eanied 
out (as has frequently happened during the war), especiallyin regions pro 
ducing ordinary wines ; it even presents an advantage as giving ea.sier de 
fence against mildew, which is all the less dangerous when attacking raiiii 
slowly growing branches. 

433- Simla Tested at the Rational School of Agrleulture, Montpellier, Fnmcc.-Ki 

v.\z, I,., in Le Prn^r^s a 'ricott rt vittcolg. Year j t. No. 8, pp, 176-178. Montpellier, l-'chnur 

25, 1917. 

An experimental held was plairted with stocks 16 years ago at the N’a 
tional School of Agriculture at Montpellier. 'The soil contained 25 to 3 
per cent, of calcium carbonate, but H was only slightly liable to caus 
chlorosis. Riparia did not do very well there, but it did not succumb t 
chlorosis. It was pulled up some years ago. as well as certain other varietie 
in order to make room for new plantations. 

7605, 4206 are Riparia- l^landieiis, with satisfactory foliage ; joi 
17-37, 7821, 219-A, 20031, 20035 Me Rupestiis-Berlandieris whose foli:^ 
is, on the whole, better than the previous ones. 17-37, rrtiich is well like 
in Sdly, does finely. 
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It is one of the best cttii^ in this giou^. It also seems to be dioughi 
resistant, at any rate In Sicily. Unfortunately, it is difficult to propagat 
by cuttings. 219-A and 20029 have more or less come up to expectatioi 
All these numbers are derived from a cross between Vinifera-Berlanilie 
and a Rupestris ; they are probably inferior, at least as regards streagt 
and resistance to chlorosis, to the new varieties produced from Rupestr 
du Ivot. 

There is nothing to remark about the Berlandieri X Gigante.sqi 
Nos. 2, 19, 20. 5, and 18. 

In the followii^ group, up to and including Colorado- Jardin and OS3 
which is more or less related to V.-Montico!a, the only number wort 
notice is 18 804. In that vine, Riparia dominates, and Monticola sliov 
up very little. All the same it is vigorous and is worth testing on a larj 
scale. i-R. and 2-R.. very pure Riparia-Monticolas were obtained bv t[ 
writer ; they do not sjjpw up very well because of the bramble-leaf diseas 
But elsewhere, in a more chlorotic calcareous soil, they are clearly nio: 
resistant to chlorosis than 420-A. The writer thinks that crosses of Ri 
pestris du Lot and V.- Monticola would be latter than Ruirestris-Berlainliei 
But these new hybrids are not obtainable commercially, 

Cordifolia-Rupestris. 107-11, Taylor-Narbonne, Rip.- T.- Indian 125- 
are rather weak, partly because they are very sensitive to lime. Tayln 
Narbonne and ii-F are weakened by phylloxera. 

In the Riparia-Rujiestris group, y jo(), d 309, and 3 901, hold the he 
place ; 101-14 is much weaker. Herbemont and Jacquez are very feih 
because of the phylloxera. 

333 and 41-B, Vinifera-Berlandicri hybrids, arc lx>th very good.ar 
have not suffered from phylloxera. These two vines might be sus^iectu 
on account of their origin, but c-ontinued ext>erinients .show they arc a 
tight. In comparative pot tests of phylloxera resistance, 41-B was alwa; 
resistant, and 333 less .so. In the o]x;n field, both seemed equally resistan 
They can therefore be used in all vineyards where they are required hccau’ 
of calcareous soil. 

The Aramons-Rui»estris-BeTlandieri of Malegue are Berlatidie 
and Yf \'inifera. They should be sufficiently resistant to phylloxera, i 
the above-mentioned tests, they were slightly affected by phylluxera 1 
they had superficial lesions. In the experimental field their roots w« 
healthy and the foliage of one of them. No. 15, or 130-15. was very sati 
factory. 

454 - P/aus poaderos* Uws In Oregon, United States. — miwce*, THnnsm 

T.,in L'H'U-it PefhirtHKtU AgrHuUitrf, littUelin, No 4iK, 48 pp. Washington, P 

Februiin.' «>, 1-117. 

Pinus ponderosa Laws is known throiighotit its range simply as ]hq 
or yellow pine, and in the lumber trade of the northwest, as western pin 
It is sometimes called western soft pine, or more rarely, Oregon white pin 
In California, it is commonly termed western white pine, and Califoniii 
white pine. 

This conifer is the most widely distributed pine in the United Stat^ 
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occurring in 12 States, and is one of the most yaiuable trees. In Oregon, 
p. ponderosa occurs on about 14 000 000 acres; the estimated stand amount- 
ing to 70 000 000 000 ft. 

The altitudes at which it is found, range from the lowest zone of 
forest growth up to 6000 ft. on the slopes of the mountains ; scattered 
individual trees .even growing as high as 8000 ft. It flourishes best in the 
lieat and dr>’ness of a continental climate. In the north, or on the highest 
slofies, its development is [roorer than where the summers are long and 
warm. This pine forms splendid forests where the precipitation is only 
id inches a year ; it also does well where the rainfall is much heavier — 
^0 inches or more — but its development is by no means proportionately 
better in the wetter climates ; it prefers well-drained soils. 

Pinus ponderosa is a large well-formed tirriber tree with a straight bole 
and round crown. It is well cleared of dead branches, but usually- clothed 
with live branches from to ’/, its height. The foliage is not extremely 
heavy ; the needles, which are borne in clusters of 3. are usually from 4 to 
6 inches long ; on the best soils, they att.ain the length of 1 1 inches. 

This tree is intolerant of shade ; seedlings do fairly well under the shade 
of jiarent -trees, but saplings do not grow thrittilv until thev receive direct 
light. ■ ' ■ 

Pinus ponderosa rarely firoduces any cones before it is 50 years old, and 
large crops are not borne e.xcept by very much older trees. Every three 
years and sometimes oftener, come goo<l seed years. The number of 
seeds to the pound is between sS 000 and <> 000 ; one bushel of cones wiU 
yield I ' 2 lbs. of secxl. The seed gerrain.ates fairly freely, but the mortality 
of the seedlings is high (79 fter cent) ; hardly one tree in a lumdre-d lives to 
tx' 2 years old. 

The tree grows slowly till it is 20 or 30 years old ; at 6 years of .age, it 
is never more than t ft. high; when 20 years old, it attains the height of 
3 ft. Only those seedlings ultimately survive which grow lactween clumps 
of old trees, or beneath those that have recently die<i. CoM, drought, fires 
and grazing sheep are the principal causes of the destruction of the young 
seidlings. 

A.S the chief enemies of Pinus pondtrosu the writer mentions the ’’ pine 
butterfly ” (Neophasia menapia). feeding ujion the needles ~ the " western 
pine destroyer" {Dendrodonm brrricomis) — and the "mountain pine 
beetle ” {Dendrocionus monticolae) ; these two latter insects kill a large num- 
ber of pines. 

Of the vegetable parasites, the following may be nameil : Ra:oumoiskya 
cmfdy&poda a kind of mistletoe, which impairs the tree's value for com- 
mercial jmrposes, — Peridtrinium (ilameniosum . a nrst attacking young 
growth - 2 lichens, Alecioria irtmonlii, " black moss and Evernia viii- 
pina, — Polyporus scMueinitzii ("dry brown rot”), TramtUs pini (" rin.g 
sc.ale fungus ") — Fames Laritis (“ sap rot ”), The porcupine does little 
damage and birds do good by destroying harmful insects. 

The high winds, which amount at times to tornadoes, in Oregon, do 
much harm by blowing down the trees. Most of the forests in which P. pan- 



KCndlStRY 


>754 


Jerosa occum commercially are at least 75 per cent ^ow pine ; in the pure 
yellow pine forests of the State, the trees are spaced rather widely, in 
the Blue Mountains, P. ponderosa is associated with Larix occidentdis _ 
Ahits concohr — Pstttdoisuga laxiloUa (Douglas fir) — Pinus contorta 
(Lodgepole pine) — Pinus Lambtrtiana (sugar pine). 

In the stands are to be found trees of all ages, from seedlings to vete- 
rans 500 years old. In the virgin stands throughout the State a very large 
proportion of the trees is about 225 or 275 years old ; suggesting that after 
this age their mortality is great. In the Blue Mountains are found ])er 
acre 20 to 30 pines from 12 to 30 inches in diameter. Pinus pondema 
grows v'ery slowly when young, but its growth is particularly rapid when it 
reaches from about 75 to 100 years of age ; at 150 years of age the tree at- 
tains its normal height, and from this time, it only grows from i to ; ft. 
every 10 years. 

The following table drawn up by the writer shows the average height 
and diameter of these trees at various ages in 13 typical stands in Oregon. 
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The yellow pine grown in Oregon is used in that State for building and 
construction purposes. The best grades are sent to tlfe neighbouring States, 
and even to the Eastern States, where the wood is used as a general .ill- 
purpose factory material. The lower grade wood is made into boxes and 
fruit boxes. In the district where it grows, this conifer affords excellent 
fuel. It is however, only the " pitchy " parts of the tree that are durable 
in the ground and can be used for posts, fences etc. Yellow pine wood ha? 
never been used commercially for paper-making, although experiment? 
made by the Forest Service have proved that it would probably produce 1 
good grade of coarse, wrapping paper. The results of the experiments car- 
ried out by the Forest Service show that it is doubtful whether snfficicnt 
good turpentine could be obtained to render turpentining profitable. 

For replanting, the above-mentioned Service uses trees 2 or 3 years 
old, for direct seeding has not proved successful. 

The Forest Service is also engaged in the management of the forests 
and their protection from fire ; fires in yellow pine woods are comparatively 
easy to check. 

Selection cutting is the rule, periodic cuttings are made, in each ol 
which all the mature, or defective, trees are removed,, while the saplings, 




PORS8«Y 


. 755 


pules and young tree* are left to iorm the basis of the nerf crop. Each 

to be felkd is marked by an experienced woodman who selects those 
greatest commercial value, and at the same time, seeks to insure the future 
welfare of the forest. 

In the appendix, the writer gives the official instructions for marking 
timber and burning brushwood. 

The Tselmleat Properties of the Wood of Die Creek Fir {Ablet eepheloaiee 

|s!llk)e jAmcA, LtAiiftfEL, iji CenlralblMi fur dai irs/tmf/ /•'orsiu.esen, Year 42, Parts g 
rni'l JO, pp. 354-338. r<)i6. 

At the request of M. AdoiJ'HE Stent.ki,, Chief of the .Austrian Forest 
gission in Greece, and with the permi,s.sion of the Austrian Xfinister of 
jtcricnlture, the writer has conducted work on the technical properties of 
(te ttood of the Greek Fir Abies cephalonka Eink at the Forest Experiment 
Statina at Mariabrunn. The material for the tests (a.S trunk sections and 
M trunks) had been chosen on the spot by the commission and then sent 
to llariafarunn. It arrived in a slightly dry state in the spring of 1914, 
*as dried in summer and tested in autumn. It was hoped not only to ob- 
tain Information as to the technical x-alue of the wood, which had not pre- 
viously been ascertained, but also to complete the tables of volume and 
yields in essence, found by Stekgei.. to obtain facts for differentiating be- 
tseen the fir Abies cefhcdonica var. ffegiaac Amatiae (which occurs in 
Arcadia and central Pelojionnesus) and the native variety occurring in 
the rest of Greece (except Cephalonia) ; Abies (ephahmica var. ApoUinis. 
These results could not be obtained, owring to shortage of material. 

From the tabulated results ol the *ests. it seems that there is no diffe- 
rence, as regards the wood, between Abies crphalonica vat. Rigitme Amdiae 
and A hies cephalonka var. A poltonis. The wood of the Greek Fir is mostly of 
tad texture. On account of the lack of control in the forest, most of the 
minks have branches nearly down to the ground, lesions at Ibe foot as well- 
»i red rot, and often in the upper parts, bunches of mistletoe. The pre- 
rtnlon of increase in height and width owing to nibbling by goats causes 
the formation of narrow rings inside the trunk followed by a rapid increase 
in height and growth when the terminal bud is sufficiently high to escape 
tie goats. 

The trunks being placed too far apart, they increase too rapidly 
in thickness, which results in wood with the annual rings spaced abnormally 
and of little strength. Besides, much red wood is producetl, owiug to com- 
pression, which is by no means desirable. Such fir wootl cannot be used for 
hue cabinet work, and is moreover difficult to work. But. if the Greek 
pine is cultivated according to sound principles, it can [iroduce an irre- 
prn,u'hable wood, satisfying all technical requirements. In order to obtain 
p'. its first development should not la* hindered and it should not be thin- 
W too early. 

I The following technical data were obtained by com|iar>ng the Greek 
pr with the ordinary white pine. 
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Greek fix 

COBUMOO 

wUtepiae 

Specific weight of air wood . 

45 -i 

43.8 

Absolute specific weight .... 

4 t -3 

40 7 

Kefistnnee to crushini; .... 

320 kg', per cc. 

30a kg. per cc 

Hanlness 

333 kg. p« cc. 

33S kg. per cc. 

Resistance tt' crushing 

Ratio — 7,0 ^ 

Specific weight oi alr-dric<l wood 

8 . 4.3 

Kardntss 

Ratio 7. 32 

Specific u eight of air ‘dried wood 

7.7: 


The ratio between resistance to crushing and the specific weight i 
always lower for the Greek fir, as at present in Greece, than for wliit, 
pine. The same is tme for the ratio, hardness : specific weight. 

The crushing resistance increases inversely to the width of the annua 
layers. 

On the contrary, the hardness of the wood at first decreases with tin 
ncrease in width of the annual layers, but afterwards increases on accoim 
of the greater amount of reil wood in proportion as the annual rings increas 
in width. 

There is a direct proportion between the resistance to cnishing and th 
specific weight : the first increases at the same time as the .second. 

43'j - Forest Management In Formosa. — Japan w^Uy chromcU-. so. ys?; leprintt 

in Bixut' Jn F.em ft I'c/t-ls, Year i*;, Vol. IV, No, i. pp, ^o-ri. Paris. Jan. i, oir 

.\ccording to a report of the Itritish consul at Tainsui.sjxcialattentio 
has been given of late years by the Government to the intensive mantigi 
nient of the inlunil forests of the Island of I'ormosa 

The wood from the forests of Mount Ari has been largely utilised dnt 
igi5, when woo<l from the Arisan forest was first exjxrrted. About thn 
million cubic feet are ofitained annually froiu this forest. The most n 
cent and imiiroved methods are used, and the w'oorl is sent to the Ka: 
timber-yard in logs 

The Kagi tiiiiK-r-yard is near the starting jioint of the Arisan raihva; 
whieli runs along the mountain side for a distance of 41 miles, .liri: 
transport cables have Ix-cn fitted uj) which allow a yield of from 10 Sou t 
14 400 cubic feet per 10 hour day to be attained. 

Two new forests suitable for working hnve been found in other ]>ar 
of the island. One of these is in the Taichn prefecture. ontheslo|xs < 
Mount Has,sen, the other is in the Giran prefecture, in the upper reacb 
of the river Uaidakusuike near Mount Sansei. 

Attempts are being made by the forestry department to develop tl 
management of the Formosan forests to a still greater degree. 

According to the latest estimates the area of the Hassen forest is ha 
that of Mount Ari, whereas the forest in the Giran prefecture is 1 
as big as that of Arisan. 

The great transport difficulties at Arisan, where a railway had to 1 
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built, do not seem to exist foi the two new forests. In this case there are 
water-courses down which the logs can be sent either to the coast or to the 
failvvay. 

^jj-Tbe Vmnitahle Working of Dammara Forests In the Sultanate of Batjan, In the 
MolUCOaS. — See No. 44a of this Bultettn. 


UVE STOCK AND BREEDIN'G. 

,38 - Anto-Inoeulatlon and Early Development ol the Larva of the Horse-Bot 
(OtatropbUus laiesitna/ls) in the Membranes of the Mouth Cavity. — 

KODBATJD K-, In r omptfx Rentius, Jis Si‘afU4-^ dt I' AtaJ mie dts Vol. 164 

No. II. pp. rari«, March ir. itur 

The method by which the larvae of the Horse-laot iGasIrophilus intes- 
Itnalis de Geer) obtain acces.s to the alimentary canal of their host and the 
ronditions of their early development are not yet known, .\ccoiding to 
fume writers (N’vman, Br.\okk), the young larvae, after hatching, find 
their way to the mouth and nose of their own acvord The majority of 
writers consider that they obtain entry to the mouth through licking, after 
sliich they are swallowed. According to Cmoi.odkovsky the larvae, 
alter leaving the egg, ]ienetrate the skin of the horse, causing irritations 
ivliich force the animal t<i nib the affected sjxrts with his teeth, extract the 
lanae and swallow them, Portschik.skv on the other hand is of the 
npinion that only certain larvae penetrate the e))idemiis. They do not 
ilevelop there but their irritating effect induces the horse to lick and so pick 
up witfi his tongtie the other larvae which then pass directly into the ali- 
mentary canal. • 

According to the pre-.ent writer, matters haiiiK“n in totally different 
fashion, as may be seen from the following : 

a) The eggs of the parasite do not hatch sixmtaneously and the 
tarly larvae may remain in the egg in the resting state for se\ eral weeks. 

b) The rijie egg liberates its larvae tlirongh mechanical contact. 
It has been shown that a sb-aqi kniK-k at the anterior ]w)lc of the egg causes 
the o]»rculum to spring off and instantly frees the larva, which at 
nice escapes. A moist contact like that of the horse's tongue is not indis- 
iviisable to effect emergenev. Sharp rubbing ag.ainst the lips or teeth 
fulfils the same object 

Now, it is known for certain that horses lick thonselics itry rarely; 
ahen suflering from tixal irritation they restKiiid by scratching or rub- 
bing with their mouth. 

f) The larv'ae, freed by contact with the mucous membrane of thelips 
or gums, immediately penetrate the epithelium. 

(f) The larvae never perforate the skin. (The theory of the Russian 
scientists is therefore untenable). 

c) The larvae make their way by developing in the raucous mera- 
hranes of the mouth. 
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The first st^ in the Ufe-<3rcle of the horse-hot must consequentlv 
be read as follows ; the larvae remain within the until some cau^ 
or another induces the horse to rub his Ups against the eggs ; they are 
then liberated, bury themselves in the epithelium in which they are 
caught up and make their way to the deepest partsof the mouth caritv 
gradually increasing in size up till their first moult. 

Infectipn is produced when horses scratch themselves with their tieth 
pretend to bite among themselves, or chase with their mouths the flies 
which are worrying them. The chances of infection are considerably re- 
duced if the parts of the body where the eggs are laid are given a light rub 
from time to time so as to bring about the premature hatching of the 
larvae. 

The early evolution of the Gyrostigma (Spaihicera) of the rhincKeros 
owing to the close resemblance of eggs and larvae undoubtedly corres- 
ponds closely to that of (lastrophili. With regard to the larv'ae of Gu. 
strophilus observed in man in the cutaneous folds of creeping mvi.isis 
everything points to their point of ingress being the evtemal mucous 
branes of the eyelids (i) or lips, or some lesion of the skin. These larvae 
are incapable of having perforated the epidermis directly. 

459 - Dbtgnoste of Tubarenlosis (Especially (he Bovine Form) by Complement Flu- 

lion.— litCirHOn-N, .t.,an-l HcimBEKO, B.. in journal n) 4 riculluraltlnrarch, V.il VIII, 

No. 1 pp. 1 :. Wa&hini'ton, I»- C. Januan* 

The tuberculin test has been very useful in the diagnosis of tubercu- 
losis, but it lias the defects of being somewhat slow, difficult to apply and 
of easily lending itself to falsification, for animals which have been tre.-itel 
several times no longer react to it. In the search for other reliable means 
for diagnosis, other tests have been employed : ophthalmic — cutaneuiis -- 
intradermal and intrapaliiebral , but as a whole, they are not so reliable as 
the subcutaneous test when it is scruptrlously carried out. Since the pub- 
lished results on similar investigations are very contradictory, the wri- 
ters thought it well to devote their attention to the subject of establishing 
the value of the complement fixation test in tubemilosis. 

.\fter explaining the nature of the problem, and giving a historical 
summary of work so far done on the subject, the writers describe their ow-n 
experiments which were carried out in the Pathological Ui\i.sion of the 
Bureau of Animal Industry of tlie United States Department of Agriailtiirc. 

They examined in all 958 samples of bovine serums, 120 sam])les of 
hog serums and 22 samples of human serums. The results are set forth 
in Table I, In order that a clearer conception might be obtained as to w in-- 
ther there exists any relation between the degree of reaction and the cluir- 
acter of the disease, it was deemed advisable to separate the cases into 5 
groups according to the lesions found on post mortem examination, us 
follows ; 


(i| G. kafmorrkoitlaltt have bem lounU upon tlw eyed U arul lashes of UkIIvvIu.iIs 

iniectc*! with G'tstrofihilas ntyia^. {Author's mtf). 
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i) Aiifanid* ^lUcb ibtnred ao taberailar l£skmi aad «rhich failed to r^urt to the 
^lerculh* tatt, 

;) Aalawlf vditch sbo^d arrented lesions, with a limited number small, dight, 
ij^lcaceoas tod coufined to the lymph 0afids. 

;») Attimate ’trithprogremivelestoasofagtamlulaf type involving also some of the organs. 
)) with weU-autiluxl or generalised lesions, 

s) Aeait and miliary tubercuioals. 

The leaction does not appear to be constant and the degree of the 
action seems to have no relation to the extent of the disease. The degree 
fixation is also irregular since the slight positive reactions (+) do not 
(Oir proportionally with a greater frequency in mild cases than the com- 
fcte fixation (+ + + +). As indicated in Table I. out of 320 negative 
erums. a total of only 275, or 85.9 per cent., proved distinctly negative 
n testing ; whereas of 370 positive serums 290, or 80.5 per cent., were pos- 
1-e, and 90 (or 7.6) were atypical. The grand total of 81.6 percent of 
iccurate reactions obtained is by no means sufficient to make the test prac- 
ial for the control of the disease. 

In order to see the comitarative practical value of the method elabor- 
ited by the writers and described in their article, their antigen should 
e compared with those prej»ared by other investigators. Table II shows 
he results obtained by comparison with Bksreka’s antigen. 

Conclusions. — i) The complement-fixation test for the diagnosis of 
aberculosis in cattle is not so reliable as the subcutaneous tuberculin test. 

2) Since a large proportion of the positive cases give only a faint 
raction, it necessitates a very careful titration of the antigen and a most 
iccurate obsert'ance of all the details of the technique of the case. 


Table 1. — Summary of the Tests Conducted with Antigen Prepared from a 
Bacillary Emulsion and Tuberculin Precipilate. 


Bovi»« SerwD 



Degm of fizalioB 
-f 1'+ + ++ -»- ± 



}rc<up 1 : 

Strums froa-ialmate without tuberculvldioois 
ami ttrgutivc to the tuberculin test . . . 3^° 3 ; * *3 *7 *75, S5•9^ 

JfPUp 2 * i ■ i 

Scrum from anlmah sbowtng arrested tuber- 
Oilarteskiw *<>7 Jt . iS 39, 48 19 52 7715 

{rfoup 3 : ‘ \ 

Sermn fiom anlmils with progressive lesions 79, 11 j 16 23 16 5 8 83,56 

Grijrap 4’, ii;‘ 

S;ruiu from oninuLs rtiDwing generaUsed, well ! ■ 

marked, or exteasive leskms 43 1 *2:94747; 74-4* 

feoup 5 : ■ 1 ^ ' i 

. Semms fmm ftwimola lowing acute or ml-' ! ! ; ! j 

liary Icskma • • 3* ; 9 ; 4 | 

. .i Hi $9 M »!' 4<'S4S 81,«S 

1 ^ I i I i i 1 


Total . 
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TabiaU. — Summary of Tests Conducted for Comparative Purposes mu 
(I) Antigen of Beskkeda arti (11) the Antigen Prepared from a BaciUnj 
Emulsion and Tuberculin Precipitate. 



Number ; 


Decree ol Flaatkni 




Pfrceniai^e 

Groups * 

ol 

++ + + ; 

+++ i ++ 

4 


± 

- 



( 

casn j 

I II 

t ti I ! 11 

I 

It 

I II 

I i 

f 

u 

I It 

s 

' 

a — 

12 11 

j 

4 

3 

— i — 

1 

83 

91. 1 034 

a. 

35 ' 

2 — 

— i; — 

la 


4 : 7 



42.80 54,2, J 

j 

3 ^ 

— 

— — — ■ — 

2 

3 

1 


— 

66.67 100 

4 

I 

— — 


— 

— 

— — 

i! 

I 

— — 

5 

6 

— — 

— 1. I 



4 4 

l! 

1 

>*>•35 16,35 










Average. Avi-raBc 

Totals . . . 

ISC 

4 ~ 

1 ? S t 


a 

II 11 

•1 

14 4 S.SN 4(11 

* Tbt troops are tb« same as 

k) Table I. 








3) The amount of fixation cannot be consi<leTet 1 as an index of the 
extent of infection. I'lequeutly, samples from animals showing arrested 
retrogressive lesions give a more marked fixation than animals affected 
with acute, progressive, generaliseri tuberculosis. 

3) The complement-fixation test might l>e employed as a supplemen- 
tar>' test in cases of doubtful or atypical reactions to the subcutaneous or 
other tests. 

5) The subcutaneous tubereulinisation of healthy animals alTivts 
the results of the complement-fixation test. Such interference may be 
noted as early as the fourth day following the injection and may (lersi^t 
for at least 6 weeks and jx^ssibly for a niueh longer time. 

6) There is no material difference in the reliability of the test in 
cattle as compared with hniiian being'^. 

7) Comjjarative tests with various antigens i)roved that one pre- 
pared with bacillary eimilMtm and ttilK-rculin precipitate is the most elJ^ f ivi*. 

8) Antibodies do not apjiear to l>e constantly j^ri-sent in tiilx-rcu- 
Ions animals. 

460 - Anti-rlDd«rpest Serum Prepantlon at the Nuktesar Laboratory India. - 

SsiLSTON, P- W. in .AzTicuUural Research Instiluif,' 1‘usa. Bulletin, No. 64. |>i' i-^i' 

Calcnttik 191^ j 

The series of observations described in this paper were carried nut to 
ascertain the potency of sera taken 8. 12 and 16 days after the injection 
of virus and to compare the results with those given by sera taken 15 M'i 
17 days after injection ; the latter inteix'als were those allowed in tbs routine 
method of serum manufacture followed at the Muktesar larboratort'. the 
bleeding being taken at the rate of 6 cc. and 8 cc. per lb. body weight 
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jj^tively.: “Kie thiee tdeedings at four days intervals were all taken at 
^ rate of 6 cc. per lb. 

Previous experience bad shown that cattle would stand bleeding to 
Ijiis extent with little or no interference to their health and it seemed pro- 
jjtile that the potency of the sera from the second and third bleedings would 
Idt be found to diminish as rapidly as when intervals of a week are allowred 
^(ween the bleedings ; the saving in time would also be a consideration. 
f(jts were made of the potency of the mixed sera from the two series and 
fgK repeated an a large scale using both hill bidls and biiffalfK-^ for serum 
piml action. 

.\s the main purpose of the exiK-riments was to provide an increased 
tielil of serum which should Ire at least of equal potency to that prepared 
Lthe existing routine method, records were kejrt of the amoiuits of serum 
ttained at each bleeding and the total yields given under the two systems 

compared. 

Throughout the experiments the [rotency of the sera was tested on su- 
jxjitible hill hulls, six tor each test, by injecting them sinudtaneously with 
rinilent rinderpest blood (to which a solution of ixitassium citrate was added) 
ltd graduated quantities of the senim. In the routine serum testing, doses 
ji 36 cc.. 72 cc. and 108 cc-. jK-r 600 lb. Ixrdy weight were administerisl, 
urn bulls being treater! simultaneously ; these aumunts Ixang equivalent to 
;o.' , 4 cc. and 6 cc. res|iectively in the rrase of plain animals which, on 
recount of their low susrx'ptibility. reriuire eighteen times as small a dose of 
terum as hill bulls, the latter having an uniform high susceptibility. In 
trdir to gain a more accurate <?stimate of the relative values of the sera, 
the (loses throughout the exi)erimeuts were fixer! at 27 cc. 54 cc. and 
St cc. [ler 600 lb. t)ody weight, equal t(» I U cc.. 4 ec. and 4 U cc. 
resiectively for plain cattle. • 

.‘It each test two hill bulls were innculatrxi with virulent blrxxl alone to 
ietve as controls ; after dcvelo(>ing symptoms of acute rinderirest these 
tetc bled to death to provide viniknt blood for hyjrerimnumixation. 

The results of the above ex|H*riinents showed that the inten al allowed 
bitrveen the injection of the rimier])cst blood ami the first bleeding for se- 
nim in hyperimmune animals may, witli advantage, lx* reduced to S days, 
isthe immune bodies are then present in full amount. By taking three 
blfvriings at the rate of bee yrer Ib. bcxly weight on the 8th.. 12th. and 
I'th days after injection a mixed scrum wasobtame<l of equal (hill bulls) 
m increased (buffaloes) |x)tency to that obt.aiued by taking two bltxxlings 
ij iiiiil 17 days after injection at the rate of 5 cc ad 8 cc. [kt lb. body 
Right res])ectively, as was done in the routine iiicthrxl followed at the 
Uuktesar Laboratory. Tlio actual yield of senini after each injection was 
iicrcnsed from 6.79 c.c. 4)eT lb. body weight by the two bleedings system 
loij.f) ce. by the three bleedings system or an additional 2.81 rx'. of se- 

jwr lb. brxly weight : an increase of 41.4 % on the former output. 

With an average issue rd over 500 000 cc. of anti-rinderpest senuu per 
Dmith this increase without additional expenditure represents a very large 
teinetion in the cost of manufacture. 



462 - Value ol *■ Beniffl ” (AlewtdiU'iafnM’) Iv N«ttl( Ibmrimeu 
in Egypt — pjot, j. b , laBnUttin ^ rOu'w ifi), 

No. 114, pp. i4*a2, 1 tliagram. Cairo. 1916. •£ ‘ ? 

Following the rotation of cottcm iions in practice in l,owi» and in 
portion of Upper Egypt, distinction is made between '' Bei^ ” tirkh 
(improving) and ''Bersim" moustadtm (pefmaa«ut).“ *» 

yhe former immediately precedes the cotton in tbe rotatimi; it is fe 
ofi once only in the large plantations, where the soil most be prepared wit 
all speed for receiving the cotton crop ; the land is then ^oo^ted and th 
remains of the crop are turned under and form a nitrogenons fertilise] 
Small planters who only cidtivate once or twice at close intervals for th 
cotton, plough as late as possible and take oft as many as 2 or even > cut 
of Bersim. 

In general practice, the area sown in Bersim Ubiche is calculated s 
as to pro\dde sufficient forage to feed the stock up to the time of ripeiiin 
of the Bersim moiistadim. 

The sowing down of vast areas to Bersim idriche has induce 
Mr, Jefff.rys, of the Administration of Domains, to carry out tests wit 
ensilage. This would enable a moist fodder to be prepared for the siiu) 
mer months and one relished by stock. 

Bersim moustadim is generally broadcasted in fields of irrigated cot 
ton before the final picking. In this way it reaches maturity just in tin 
to replace the Bersim tdtiche. I’sually 3 cuts are obtained, the la<t c 
which is partially presers'ed for seed and partially converted into irh 
or dry fodder, 

Bersim is tliiis administered to stock in 3 forms: green, as pa,stiue c 
a soiling crop ; dry, as rfriss and as ensilage. 

Of recent years, thanks to the remarkable improvement of vast arts 
more or less saturated with salt, the Administration of Domains has k-c 
able to extend considerably the area under Bersim tdrichc and maKs/ci.iii 
and to obtain enormous quantities of ensiled Bersim and of driss. I 
this way, the Administration has had every facility for conducting t.'cpc: 
iments on the value of Bersim in all 3 forms for the feeding of young cattl 

In an expenment with calves (aljout 6 months old), green Bersin 
parfured or soiled, gave an increase of 68 % on the initial weight, ih; 
provii^ itself to be a first class food for young stock. 

Summer feeding with driss or ensiled Bersim has been shown to i. 
inadequate to ensure normal 'development in young cattle. In 6 niontl 
it has only given an increase in live weight of 8 to 9 %, This differciit 
appears to be paradoxical and tbe writer intends inve^igating the reasoi 

Additional experiments have shown that ensiled Bersim tdrichr 
preferable to ensiled permanent Bersim. Permanent Bersim should then 
fore be reserved for preparing driss. 

It must be concluded on the basis of the experiments that rfn'si an 
ensiled Bersim are insufficient to ensure proper growth in calves and that i 
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eems supplement fllleje (odders by a ration of bean, maize 

jke, etc.; ■■* 

With jegatd to mature cattle, the experiments have shown that ensil- 
i aufBcC! as a maintenance ration, when the animals are at 

gt, if a supplementary ration of beans and straw should be added 

-Empto^m*ntofOieiiiiA>If at Cake In the Feeding of Livestock. ~ hkim, ir.m Oui- 

lltin 4 t F<^hc CokmM, lotll Year, No. ioq. pp 4^-52, Melon, Jan. 1017 

At the present moment, the question of the utilisation of jjround-nut 
jlre (which before the war was exjiorted chiefly to (lermany, Holland and 
Candinavia) is of considerable interest to Prance and her colonies. In 
Qnserjuence. the writer has been induced to make a thorough investigation 
{ the value of this product for the feeding of live-stock. He gives the 
Knits of his reasearches carried out in collalmration with Messers P. 1 >e 
B.UIIIRE and Lepoltre at the Zootechnical Station of Grignon and at 
he I,aboTatory of Phytotechny. 

Table I gives a siimmaiy of the analyses of decorticated ground-nut 
ith regard to their conte nt of digestible jirinciples. 

Table I. — Cumposition of ground-nut cake 

A. — Proporiujn of frincipla tn decorticaid ^tound-nvi c:ihe. 


Mavek, Kuchxkb 

CiIt4J«»EAU WotFT K£I.I,KeB A.VD PETBR60N 

‘ JCf 12.^5 ns. '».<» JO. 3 to 13. .’2 % 

iUf^ionous nuttor 4^44 47" 4f»-/ 413 -50.4 

Its 6.2 r,3 fi.3 5.S . 8.1 

in-nitrOKetioiis metier. . . . 2s.-)0 24,: .“i ** 21 js • 2^ 4 

ilw I f) S.2 .. A 2 s * 10. i 

5 4-! 4 0 4 ^ - 5-9 

B. — .4t'«-fa;<' min<tal conienf i« F-^unJ-nM/ utke. 

Pbo^horic acitl . . ■ i.ir Linic .... o.jO 

The digestibility of the eleiuenls cnntaintxl in grounrl*Tiiit cake is 


ith. Table II shows, according to Kki.t.nkr, the c»>efficifnts of digesti- 
lity that may be admitted in pnicticv for deteniiiniiig the content in di- 
(Siible principles of a cake of \\hich the gross t>ercentage composition is 
lown. 


Taple II. — Digcsiibiliiy coefficients of ground-mU cake 
according to Kellner. 

Or{;:\aic suhaUncca 
Cru'le protdn . ■ 

Cru<lc Lit .... 

N. free cximet. . 

Cniilc fibre . 

Ground-nut cake shows the higlie.:t .albuminoid content. See Table 
I (after Kellner). 




'^v'* 

TabItS in. — ComparMivt atimminoid of v«mw cakts. 


Decottksted gmimd-nnt ' 46.? % 

DeCfitllCKted cotton cake 4 z.} 

'* Candle nut ** (Fruit o( AUuritti fauiiueinMl Sg.7 

Sesame 35.8 

Ifinaeed a 8.8 

Colaa J7.4 

Copra 16.7 

Palm-nut 13.5 


It may be said that ground-nut cake, if pure, is a high yielding food 
that is to say, it requires only a small energy output for its digestion and 
assimilation. Its utilisation coefficient is g8 where that of wheat is onlv 
78, that of meadow hay 67. that of oat straw 43, that of wheat straw 37, 

Ground-nut cake is often adulterated with the shells of the fruit. This 
greatly decreases its value. 

The use of ground-nut cake in a ration means, before all else, the in- 
troduction of a high quantity of easily assimilable proteins and so is parti- 
cularly adapted for feeding young and milk-producing animals. es|)ecially 
for high yielding dairy animals. It is equally suitable for oxen in poor 
condition owing to overwork and which it is required to fatten for the 
butcher. Owing to its slight flavour, ground-nut cake communicates no 
bad taste to the meat. 

Rations formed of food-products cropped from the farm itself almost 
invariably show a deficit of protein. This lack can be readily supplied hy 
ground-nut cake and at relatively low cost. There is undoubt^ advan- 
tage in introducing this cake into the rations of every day practice which, 
thoi^h often rich enough in non nitrogenous substances too often show a 
deficit of protein. 

Ground-nut cake is put on the market in flat cakes or as flour. Ow- 
ing to its insipidity, animals do not always accept it readily and it is advis- 
able at first to add a little kitchen salt to the mashes and feeds containmi> 
the cake. It is administered in small quantities at first, and then coa- 
tinned in a progressive manner. The 'actual flat cake should be either 
powdered or broken up into fragments about the size of nut ; it can then 
be consumed in the dry state or in the form of soup or a mash. As ground 
nut cake is somewhat heating owing to it* high protein content, it is advis- 
able to introduce into the ration aqueous or emollient foods (pulps, forage 
roots, linseed cakes). 

The dairy cow consume*, according to milk yield, from i to 2 kg. ol 
ground-nut cake. Within these limits the milk and butter remain of ex- 
cellent quality, but above these quantities the butter becomes soft and 
unsaleable. The writer and his collaborators piojiose to investigate what 
constitutes the limit dose. Ground-nut cake forms an excellent addition 
to rations with a turnip base ; it corrects the disagreaUe flavour produced 
iu these conditions. 

Ground-nut cake in flour is sometimes employed in the calf ration 
A start is made with 50 to 100 gt., finishing up with 750 gr. Young stock 
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(jives twm 500 gr. to I % per 500 kg. of livc-weiglit The pike of 
j cake is lathCT too high to allow of its every day use in the ratios of 
jjking osen 01 of animals for the biitcher, but it serves this purpose very 

^ Sheep and pigs give excellent meat on ground-nut cake. ; the daily 
^on consists of aso to 500 gr. per head. 

In substitnting ground-nut for another cake, account must be taken 
its high protein content. Tt would be a great error to substitute it weight 
, weight, especially in a fatteining ration. 

Employmeut of ground-nut cake for feeding horses. - Messrs. Goutn 
fi AndOUABD have recently given an account at the Academy of Agri- 
ikure in France, of the encouraging results they have obtained by intro- 
jcipg gronnd-nut cake, in place of manioc slices, into the ration of farm 
The writer and his two collaborators have continued these exper- 
pents on a batch of horses at the Grignon Zootechnical Station. 

The taste of the horse for ground-nut cake is undoubted, the major- 
j accept it straight away; cases of initial refusal are overcome in 2-3 
ivs. 

The cake produces no visible effect upon the health or main fimctions 
[the animal. It is therefore perfectly suited, either to replace a portion 
[ the oats in a noritial ration, or to complete a deficient ration ; i kg. of 
ike is equivalent to 1.350 kg. of oats, and represents an economy of 0.14 

IJtCS. 

: It should be administered in progres.sive amounts, given at 2 separate 
tals when the quantity exceeds 500 gr. : the cake should be coarsely 
praid or crushed into fragments not exceeding a nut in size. At first 
I should be given mixed with dry feeds or bran ; later on the animals 
Kome accustomed to taking it alone. 

It - Sound Beasons lor Pun Bieds. — sevkr.»os,b.o , in The fuH, \oi. .xxvi.No. 8, 

pp. 67x^672. N«w York. August 1916. 

Although pure-breds offer a greater surety of merit in selection than 
0 scrubs, there are animals amongst them which are not necessarily desir- 
l)le. The importance of individual merit even for pure-breds may be 
{ithered from the data contained in Table 1 , compiled from the Advanced 
iegistry of the Holstein-Friesian Breed pp to May 15, 1912, which includes 
191 bulls. 

From these facts it is apparent that the percentage of bulls having the 
ighest number of Advanced Registry daughters come from parents that 
tre recorded in the Advanced Registry ; this is indicated by an increase 
: from 50 to 100 %. Similarly the breeding merit of cows is determined 
r lieredity, as is seen in Table II, which shows an increase of from 58 to 
» % in the number of daughters whose dams were entered in the Ad- 
Registry. With cows, as with bulls, the most prepoteiit animals 
re those whose merit depends upon performance based on heredity. 
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Tabu! I — Breeding o) Holstein Friesian Balls. 
(Vol. a4« Advanced Registry 0- . 


WOsOllUfiitgtd 

Swiglrten 
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Total Mo. 

o( Bta» 

Botk «rc 

1 amd Dam la 
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1 5 t 

20 
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20 
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.55 

j 76 

3 
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35-49 . • • • 

65 

1 72 

0 
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JO-7J .... 

'3 
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0 
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75 and up , . 

10 
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Table II. — Breeding of Holstein-Friesian Cenps with two or more Duuj’hle^ 


in the advanced Registry (Vol.* 24). 

♦ 


Na ci Advanced Reaistnr. 


DaiM with Records '' Dams vlUt bo Records 


Daoflitars per Dam 


jj Mo.^dauehters 


PerccBtace 
of daufbtets 


! 

No.i3<<lau)(btcf»| 


PerctoUge 
of dsD^ten 


* 2-3 . 2 x8i i 58 t (»04 42 

4-5 286 76 8g : i4 

6-7 •; 18 ' 90 2 1 10 

.8 2 TOO O ' 0 
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46s - F«edlSg Expariments of Pun Brod Dnft FtlUes 1b IlUnoix. — eomonk. i 

in Tk< FUld, Vol. XXVIN. Xo- 2. pp 95-97 ami uS New York, FebniiU^’, 191“. 

The plan of this ex^wiimeut conducted at the Illiiinis Experiment St: 
tion included the purch^ of ten pure bred Peicheron- fillies dropped in tl 
spring and summer of 1914, and began Decendier S, 1914, being complete 
May 8, igi6. At the beginning of the experiment the average age of the te 
beads was 214 daj'S, with an aver:^e weight of 823 pounds and an avera: 
height of 13 hands. 2 Yj inches. With the exception of a few of the nm 
stormy nights of winter, the fillies had their choice of being outdoor? 1 
in, and they usually preferred the open except at feeding times, and diirir 
the heat in’ the summer. The pa.sture season lasted from May 14 to Octoh 

The accompanying table shows the feed consumption and gains t 
season. 
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Feed consumed and gains by seasons. 
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The lai¥;est gains, in proportion to feed consumed were made during 
le first winter, with an average of 5.674 pounds of grain, and 4.266 pounds 
[ hay required per pound gain. 

The grain fed consisted of oats and corn, one half each by weight and 
as fed three times a day, except while the fidlies were grazing, when the 
lixture was fed twice a day. During the first winter the oats and com 
ere ground and after that whole oats and shelletl com were fed. The only 
mghage fed was alfalfa hay. being placerl before the fillies twice a day ex- 
when on pasture, during a part of which time no hay was fed at all. 
iis method of feeding resulted in no feed being wasted, and eliminated 
K necessity oLweighing back refused feed. 

The results obtained indicate that a liberal portion of well cured legume 
ay is a good foundation of feed for growing horses and that, as the indivi- 
iial becomes older it is possible and desirable to decrease the proportion of 
rain and increase the proportion of hay and still obtain excellent results. 

, grain feed approximating one-lialf pound per day to the hundredweight 
f fitly seems to be enough to produce proper development on pasture, 
his experiment demonstrated the superiority of alfalfa in growing the 
eavy muscles and large strong bones of the drafters. 

.\n average of 45 .55 bushels of com, 79.36 bushels of oats. 2.58 tons of 
Haifa and */, of an acre of good pastures, kept the pure bred Percherons, 
nd in the experiment, in thrifty and salable conditions from the fall of the 
ear in which they were foaled up to the time they were two years of age. 
uiing the 18 months in which this feed was consumed the average total 
ain in weight jrer individual was 690.5 jKumds and in height 7.96 inches, 
he average weight of the lot at 12 months was i 112 pounds and at 24 
nontbs I 54S pounds. The average total cost of feed per head was $ 56.07 
or the year and S 86.88 per the 18 month.s. It is believed that on many- 
irms, where pure breds are raised, the same results could be obtained 



latlKr tiuui mote expense for feed, ttsiiig moK ps^we than « 
e^tmUbte in this trial 

466'11»Htata BiMl at Cattle in llni|nay.—r»< jommttei HtrMty, voi. vii, 

pp. aSj-aS}. t a*. WaaMiigtoii, B. C., Jp« 1916. 

The peculiar jaw characteristic of a bull-dog is a mutation vvhicli 
not confined to the dog alone, but appears from time to time in oth 
animals. 1 It has been reported in foxes, and Chaki,es DARwrofound a who 
race of cattle in Uruguay wUch showed this peculiarity. He described tl 
animals as follows — forehead very short and large — the nasal end tumi 
up — upper Up very short — lower jaws projecting beyond the upper 
teeth always exposed — nostrils seated very high up and very open 
eyes projecting. These cattle carry their heads low on a ^ort neck ; thf 
hind [egi are rather longer compared with the front le^ than is usm 
This breed which is called “ niata ” or " nata ” is believed to have 0 
ginated among the Indian# southward of la Plata. The breed is very in 
When crossed with ordinary cattle, offspring are produced having an i 
tennediate character, but with the " niata ” characters strongly displaye 
especially when the " niata ” cow is crossed with a common bull. 

When the grass is sufficiently long, the " niata " cattle feed with t 
tongue and palate like common cattle, but during the great drought.s, wh 
so many animals perish, the " niata ” breed is under great disadvantaj 
for as their Ups do not join, they cannot browse on the twigs of trees iind 
reeds as the ordinary cattle are able to do, and thus perish in greater nui 
bers than the latter. 

The American Genetic Society, with some difficulty, finally succeed 
in securing 2 photographs (reproduced in the article summarised) 
animals from a rancher, but it is probable that they are not full blood 
fiatas, for the race is practically extinct. The introduction of the lx 
European breeds, particularly the Hereford, into Uruguay in rece 
years, has raised the standard of livestock so much, that it is no lon{ 
profitable to keep " nata ” cattle. 

In order to prevent the entire disappearance of these interesting ai 
mals the American Genetic Association suggests that they should be bo 
in Zoological Gardens. 

467 - The EOisisiMy of Csrtila Milk SnbsUtutas In CaU hsdiiig. — cxu, x 

SnrzER, C , CUSWBU., R. I?., ud Aannsox, O. U., in Tkt Jmmal ol Birh;: 

Ci^msirv, Vol. XXVIII, So. 2, pp. 501-509. Baltimore, Md., Jannary, 1917- 

This paper contains an account of experiments carried out at Purd 
Experiment Station in order to determine 

1) To what extent a calf meal made up of both animal and vegetal 
feeding materials, rich in protein, could take the place of. skim milk ; 

2) Whether the proteins from whoUy vegetable sources are capal 
<rf producing growth and development of the calf to the same extent 
the proteins from animal sources. 

The ^m milk, prepared by a cream separator, was fed fresh at a tci 
pemture of about ^ F., or practically body temperature. The calf mea 
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fed at the Mine temperature as the skim milk, were mixed with water, 
jounces of meal to 3 pounds of water at first, increasing to 12 ounces of 
meal to 9 pounds of water. The dry mash consisted of equal parts of ground 
corn and oats. The alfalfa hay was also fed dry. Salt and water were 
jllowed a 4 libiltm. The calves were allowed as much of each feed as they 
ffould consume, and any rations that were left were carefully weighed. 
Tables I and II give a record of the feeding periods and feeds received by 
each calf. 

Tabu I. — Feed Chart. 

Fetding Periods and Feeds Reeetved by Each Calf. 


Calf 

B 40 

B 43 

B 4 t 

B 44 

Period I 1 

Skim milk j 

Skint milk 1 Vegetable meal I 

1 ') ! 

. Home mixed 

1 meal 

39 days ] 

1 AJfaUa hay ) 

1 Alfalfa hay j 

1 Alfalfa hay 

) .Mfalta hay 

Dry mash ( 

Dry mash I 

Dry mush ' 

1 Dry mash 

Period It j 

' Home mixed | 
\ meal 

^ Vegetable meal | 

Skim milk 1 

1 : 

^ Skim milk 

33 days j 

\ Alfalfa hay 

j Alfalfa hay j 

1 Alfalfa hay 

J Alfalfa hay 

1 Dry mash 1 

1 Dry mash 1 

Dry' mash 

' Dry mash 

1 

f Vegetable dricl | 

f Home mixed | 

1 V'egetable <lried 

/ Home mixed 

Period III ' 

) blood meal 

1 casein meal 

) blood meal 

1 casein meal 

t8 days , 

1 Alfalfa hay 

j Alfalfa hay 

i Alfalfa hay 

I .%lialfa bay 

1 

f Dry mash ^ 

' Dry mash ' 

1 Dry mash 

T Dry mash 


1) V«g«Uble meal. 


:) Home meal 


Table II. 

Composilion of Meats. 
i l 4 iuK«d meal. . . 

) Soy bead meal ■ f 


i Cottonseed metU 
I ^'beat middltugs . 

f HonUny teed 
\ Unaced meal 
I Wbltc Swan flour 
Dried blood 


y 


* j Wbltc Swan flour ^ 
f Dried blood . . . ) 

Soy bean meal 


Ecjual parts by weight. N. 4-97 per cent. 


Equal parU by weight. N. 5 per cent. 


^ Linseed meal. . ■ / 

• Cotlonsee<l meal ^ Eo 
j Whciit niidiUings . I 
Dried bl«xxt 


3! \^^UWc dried blood , cotl<mSee<I meal )• Equal parts by weight. N. 6.00 per cent. 


4) Home mixed casein 
moU 


Hominy feed • . 
I.ittSced meal . . 
White Swan flour 


•> parts by weigbt 
9 • * » 

9 r . » 


Is.,.. 


02 per cent. 


Caseio S 


Nitcc^^ contfflt ^ other feeds : 

Sklra milk 
Mash. ■ • 
Alfulfa bay 


X. 0.55 per cent. 
X. 1.46 per CMt. 
2.53 per cent. 


Tables and diagrams are given of the following data obtained by tak 
ing an average of the figures by 3 day periods : — nitrogen intake, nitroge, 
retained, total nitrogen excreted in urine, nitrogen excreted in the form ol 
urea, nitrogen excreted in the faeces, the body weight, the body gain thi 
weight of the urine and the amount of dry matter or solids in the faeces nj, 
results obtained are summarised as follows ; 

I- — Percentage retained of nitrogen consumed in the ration : 


Skim nulk ration 40.7 

Home mixed nienl 32.0 

Home mixed easels meal 30.0 

Vegetable meal . . 27.3 

Vegetable dried blood meal 22.6 


11. — Division oj excreted nitrogen : 

Ifl uriae la faeces 


Skim milk ration 50.5 49.6 

Home mixetl casein meal ration 46.3 53.7 

Vegetable ni«il ration 41.2 58.8 

Vegetable ilried blood meal ration 35.0 64.9 

Home mixed meal ration 34.2 65.2 


III. — Gain in gm. of body weight per gm. ol nitrogen consumed 
jor the different rations. 


Skim milk 34.41 

Home mixe<i casdn meal ration 32.74 

Vegetable dried blood m<r.il r.ition 26,85 

Home mixetl meal ration 26.17 

Vegetable meal ratirm 26 14 


Conclusions : — i) The nitrogen intake was rather constant ixri 
kilo of bo<ly weight. The maxininm tlifference was 12 per cent. 

2) I.,< ss nitrogen was excreted from the vegetable ration than from thi 
dried blood ration, there being a difference of 4,7 per cent. 

3) It seems that when the nitrogen in the ration was the most suitable 
for growth, the nitrogen excreted was about evenly divided between the 
faeces and the urine. 

4) The total nitrogen excreterl from each of the five rations indicates 
that the nitrogen in the skim milk ration was absorbed to the greatest ad 
vantage and the other feeds in the order named : home mixed meal, lionic 
mixed casein meal, vegetable meal, and vegetable dried bUnxl meal 

468 - Lamb Feeding in Teas. — joxEs. j M .in jriffir«*r's voi, .n ■ 

PP 327-328- Chicaffo, Fcbniary 15, 1917. 

Feeding experiments have been carried out on a large farm in Colenun 
county by the Texas Experiment Station with a view to obtaining relinlilt 
information regarding the use of cottonseed meal, cottonseed hulls and .silage 
hulls, and silage made from sorghum and feterita in the fattening of sheep i 
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tot the experiment. 501 lambs of the Shropahke Ddaiae cross were djvi(i, 
into two lots of 25a and 251 each. The tests were carried ont in four perio, 
of 59-24-19-17 days respectively. Table I shows the composition and co 
of the daily ration as well as the gain in weight and the cost of this gain. 

The experiments showed that silage when fed to lambs in inodera 
quantities gives good results in every way. In spite of its high water co, 
tent it did not appear necessary to add dry roughage to the ration of fattenii 
lambs receiving silage. The animals of Group I which were fed cottonsei 
hulls showed, in the ist period (59 days), a greater increase in weight tha 
those of Group II, which received a larger amount of silage but no dr\- rougl 
age. On the other hand, when milo and feterita chops were added to tl 
ration. Group II showed a greater increase in weight than Group I throng] 
out the duration of the experiment. These facts show that ^ additic 
of dry roughage to a silage ration is advisable from an economic point i 
view although not strictly necessary from a hygienic standpoint. The lami 
of Group I returned a profit of $ 1.03 per head, or 38.3 % on the origin 
investment, whereas those of Group II returned a profit of 82 cents p 
head or 30.3 % on the original investment. 

469 - Injurious Effect of Palpating Laying Hens In cider to determine die Preseii 

of Eggs. — Km, Th., in Monalshffle tuf fyraktifche Tifrhrilkutuif, Vol. 28, Itirt yi 

pp. 256-265. — Stuttgart, March 20, 1917. 

Many pouittymen have the habit of palpating laying hens every da 
about the abdomen an order to ascertain the presence or not of an eg 
This practice is usually inoffensive, but it is sometimes the cause i 
lesions more or less serious in character and in some cases even followe 
by death. Undoubtedly, it is not always followed with the ntctssej 
care and it often happens that the liver and the eggs thenuselves ai 
crushed. WTien done by an inexpert person it may be the cause of 
regular mortality among the poultry which is often wrongly attributed] 
epidemics or poisoning. Journals dealing with poultry have hardly evi 
mentioned a case of death due to this cause. 

In the majority of cases, fowls which have been too roughly handls 
have their livers ruptured, especially where this organ has been rendeii 
delicate by overfeeding. As a result, internal hemorrhage occurs whit 
may be immediately confirmed, when the abdominal cavity is opened, I 
the presence of extravasation of blood and coagulum among the intestin 
and upon the rupture of the liver. Death is not always immediate bi 
the animals succumb the following day, following symptoms of paraiysi 

Rupture of the liver, however, may be due to other causes, such i 
particularly violent efforts of the male in copulation or to the body of tl 
fowl being squeezed between the laths of a garden coop or in a too narro 
passage. 

The crushing of eggs owing to hand pressure is rarer if the egg tii 
reached the lower portion of the oviduct and if it is already provided wil 
the calcarcoms shell than when it is still in process of formation. In tli 
latter case the incompletely hardened shell is crushed. Still more frequa 
is the ease where the eggs are crushed in the ovarian follicles in the midd 
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of the Nominal cavity. In this case the body cavity is quite full of yolk 
*liich makes its way into all the interstices ar^ folds between the intesti- 
nes and the air 8ecs< Internal hemorrhage and foci of inflanunation being 
joBipletely absent in such cases the cause of death is problematic. The 
writer considers that portions of yolk from the body cavity, obtaining ac- 
cess to the bronchi opening into the abdominal air sacs, may be i nhal ed 
into the lungs, death then ensuing owing to asphyxia. 

The presence of yolk in the abdominal cavity is not always to be im- 
puted to lire crushing of an egg as a result of a traumatic lesion. In several 
illnesses it may happen that one or more ovarian follicles may be released 
prematurely and the yolk spread into the abdominal cavity. For instance, 
this is one of the initial symptoms in fowl cholera and especially in the Lom- 
bardy disease of poultry. The yolk may a1^ burst into the abdominal 
canty when there is an obstruction of the oviduct. In such cases the 
newly formed eggs without shell become massed in the oviduct, increase 
in size and often leak into the boely cavity. 

Where the accumulation of yellow in the body cavity does not actually 
result in death as described above, it is still followed by internal troubles. 
After partial reabsorption of the aqueous portion of the yolk there remain 
behind hard and fatty portions which seal together more or less closely 
the organs of the abdomen. The result is interference with the peristaltic 
functions and the animals eventually die of “ cibostasis " (stoppage of 
digestion). 

Many poultry keepers also feel for the presence of an egg by introducing 
the finger into the cloaca. This is a veiy bad practice as lesions may result 
There is also considerable risk of infection causing inflammation of the 
oviduct, 

470 - Breeding of 8 OtliwM Raaes of Silkworms at the “ Ostervatorio baeologleo Mai^ 
son ” at Vittorio Vonoto, Itoly. - MAJtSON. D., in Iniormatiom Serirhe, Year IV, 
S 6 . 4, pp. 7 ^ 77 - Rome, Februar>’ 20. iqj/. 

The following races have been studied, imported by the Maki mission: 


Large white o^'al from Zl-Ka-Wei 50 cells 

Chinese goH from Sagnew So » 

Chinese golcl from Vnsib 50 ■ 


The layings from each moth were reared sepately in order that the 
selection should be carried out under the strictest conditions. The results 
obtained are as follows : 

l) Large ukite oval from Zi-Ka-Wei (cells received 50; found 
healthy rg). 

Average duration of 8 breedings ; 24 days. Wonns white rather big, 
ratter lacking in agility, method of progress regular. One breeding lot was 
abandoned where some worms were found to be poorly developed at the 
4th period. Cocoons oval, white, developed, average resistance and rather 
coarse grain ; 62 live cocoons weigh 100 gr. Dimensions in centimetres : 


WkStb 3.10 cm- * 00 cm. 2.00 cm. 

Igcngtli 
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This race showed no remarkable features; however, the proportion o( 
double cocoons was fairly high and reached in some cases 9 %, 
rigorous selection, the cocoons have been reproduce(j. 

2) Chinese gold from Saguew (cells received 80 ; found healthy 31 
The three small breedings were carried out at Carpisica, Ogliano and 
Fregona r«pectively. The first two have given the following results- 
Duration of breeding period : 21-23 (iays — Cocoons oval, lemon gold- 
tissue compact ; 47-39 -- Cocoons oval lemon gold, shade only slightly imi 
form, light: 26-21 — Cocoons of faded greenish yellow, very light; 8-22 - 
Cocoons silvery white, some spherical but the majority oval and finely 
grained : 22-19 ~ Double cocoons: 6-14. 

The lemon gold cocoons with consistent tissue were reproduced 
79 coccons weigh on an average 100 grams. Dimensions in centimetres; 

Uaztmom Minlmun Attnft 


3.10 - 3 20 cm. 2.50 - 2.90 cm 2.80 -3 05 cm 

Breadth 1.90 •* 2.00 1,60 - 1.90 1.75 - T.95 


The 3rd. breeding, which was normal and lasted 22 to 24 days gave: 

31 semi-spherical cocoons, bright gold and rather fine grain, resist,iiit, 
and extremely well developed, as the following figures show ; 

Len^ 3.1 cms ; breadth 2.1 cms. 

63 live cocoons weigh 100 gr. 

46 cocoons of similar shape and dimensions to the preceding ones 
but less developed. 77 weigh too gr. Average dimensions: Length 2.7 
cms. : breadth 2.i cms. 

13 white cocoons, some round, the rest oval. 

3 straw-coloured cocoons, semispherical. 

23 greenish yellow cocoons, only slightly uniform, 

6 double cocoons, 

,In view of their marked difference in size the two bright gold types were 
bred separately. They deserv-e attention owing to the richness of their 
silk and the bright colour of the cocoon. 

3) Chinese gold irom Vusih (cells received 50; found sound 13). 

Average breeding period ; 22 days. Worms active, method of progress 
regular. The cocoons obtained were at first mostly lemon yellow in col- 
our, acquiring later a uniform greenish yellow tint. Fairly compact. A 
certain number yellowish gold colour of various shades, extremely light 
Practically an equal number of white, round to oval, some tinged with sil- 
ver, which have been in part reproduced. The proportion of double cocoons 
varies between 4 and 6 %. The oval, lemon or yellowish gold cocoons 
were reproduced after rigorous selection ; 81 cocoons weigh 100 gr. 

Maximum Minhpiua Average 


■asistli 2.90 cm. 2.70 cm. 2.75 cm. 

Breidth 1,80 1.50 i.S; 


In view of the above results, especially witli regard to Sagnew gM 
and Vusih gold, the writer concludes these races are not pine. They show 
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jgjrked disparity of characters both in the worm and in the cocoon. In 
order to impress upon the new types Sagneui gold and r«siA gold certain 
ftUtively eonMant characters, the writer intends to employ selection by 
jjinilies. This stability he hoijcs to bring about by the separate breeding 
of worms of the same family, even under diverse climatic conditions, accor- 
iog to the method advocated by AndrE. 

- DSVStopment of Sorleulturo in Japan. — /ru/Wm * I'Associalton stncinlc du Ja- 
pan, and. Year, No. S, pp. au-aa. T<^yo, ist. Nov. ior6. 

Table I, which summarises the data relating to production of cocoons 
jnd the percentages of the 3 harvests, spring, summer and autumn, fort 

T.tBLE I. — Production oj cocoons and crop percentages jor the 27 years 


from 1890-1915. 


=:= 

Sfitliif 

ttWOOBS 




Crop percentage! 

Veirt 

COCOOIH 

cocoon* 

Total 

spring 

•u tuner 

aotunu 

1890 

bectoUtrei 

I 549 003 

b«ctolllr<» 

440777 

hcctotitrc* 

120 310 

hectcriJtrcs 

2 no 090 

73 % 

21 % 

6 ‘ 

,189 ( 

a 182 164 

506 140 

156 126 

2 844 432 

76 

iS 

6 

1892 

a 023 600 

453 74a 

187927 

2 665 269 

76 

17 

7 

1893 

a 205 032 

591 464 

239 913 

3 036 409 

7 » 

19 

9 

1894 

t 264 lOJ 

673 193 

298 8t8 

3 236 116 

70 

21 

9 

1S95 

3056043 

583 250 

425416 

4064711 

75 

u ; 

11 

1S96 

349I940W 

459 78S 

344 752 

3 296 480 

75 

'4 

II 

1897 

* 978 500 

491 8O2 1 

349 137 

3819499 

7* 

'3 

9 

1898 

a 707 83a 

542507 

398871 

3 649 210 

74 

»5 

i *' 

1899 

3 Vi 885 

669 656 j 

376871 

4 522 612 

72 

»5 

i 

1900 

3 653 65 « 

679439 ! 

623 935 

4 957 025 

74 ' 

*4 

1 

1901 

3 337 610 

632 1 10 1 

687 406 

4547126 

71 

'4 

! '5 

1902 

3 «94 885 

647 590 : 

746 129 

4 388 604 

70 

M 

16 

1903 

3049975 

682015 j 

I 000 440 

A 723 430 

64 

*5 

21 

1904 

3 33 ' *'5 

703 724 1 

I 050 S67 

5 086 216 

65 

i 

21 

1905 

3 189 '57 

661 81 1 ' 

z 051 031 i 

4 901 999 


1 14 


1906 

3357003 

744 460 i 

1 ^45 *47 

5 347 309 


! M 

‘3 

1907 

4 034 7W 

844848 

1 34a 906 

6 222 540 

65 

1 

21 

1908 

3 969 884 

857 434 

1 526 9S5 

6 354 303 

62 

M 

24 

1909 

4 '42 349 

856318 

I 555094 

6 533 761 

63 

! 

1 24 

1910 

4 363 3^4 

905 161 

» 753247 

7 021 732 

62 

'3 

; *5 

1911 

4 611 &18 

949 35 ' 

2 062 354 

7623523 

61 

12 

27 

1912 

4625676 

960683 

2 427 795 

8014152 

57 

12 

i 

1913 

4 6?' 543 

961 780 

a 631 461 

8 264 786 

57 

13 

1 

1914 

4 687 048 

903 510 

2349472 

7 942 030 

59 

M 

1 27 

1915 

465964s 

I 050 700 

2 655 02 J 

8363370 ii 

56 

13 

1 
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Tabu II. — Jmctmm m productioH of cocoons ip Japan from 1906 to igij 


Tom 

Wdiht of 
Mcd jncataM 

iqo 6 

flHU 

■ 7505155a 

1907 

82 190 73J 

1908 

*4 448 *34 

1909 

83 233 073 

1910 

89 717 433 

xgti 

93 790 337 

xgia 

95*»3 43 l 

1913 

93655663 

1914 

94458630 

19*5 

..... 98 861 268 


vndKUai 

Uwcam 

hteioOtn 

5 347 305 

6 221 54 X 

6 3 J 4 302 

6533761 

7 021 732 
7623322 

8 014 133 
8 264 786 

7 94 > 030 

8 36 s 370 


Table III. — Production from crossed races in Japan from 1913 to X 915 , 

A. — Nuwibtr of sPfing Itiyings. 


Rftcca 

i^ti 

1214 

191) 

Bmopmi yellows 

’ 737 394 

3314039 

4 997 873 

Kmpeaa whites 

2917 

30534 

156 198 

Oilnese yellows 

4 73* 

10330 

217469 

ChuKse whites 

3251 502 

2 900380 

6 346 889 

Hybrid jrellows (Htt|:ope and Asia) .... 

8304 923 

>3 3«3 524 

13 691 394 

Hybrid whites (Etuope and .Asia) 

— 

— 

21 247949 

Japan and OUncae crosses 

5993412 

6 841 346 

13 773 098 

Native race 

'91 584 379 

171 671 298 

166 650 269 

Totals 

xia 87» ti 9 

IM *81 SSI 

ttatii MS 


B. — ot spring laying • %htets. 


Baces 

! '913 

1914 

*9*5 

Bnropoai yeUows 

3 980 

X 260 i 

2 no 

Bnopean whites 

— 

7 

4a 

Chinese yellows 

113 


55 

Chinese adiites 

769932 

14 243 

•3873 

Hybrid yellows (Bwopc and Asia) .... 

4587 

6274 

3192 

Hybrid whites (Europe and Asia) 

* 


33S6 

Japan and China crosses 

52 488 

47 >54 

62 264 

Native race 

> 353 386 

I 233880 

1*85352 

Totals 

I 4 H MS 

: l» 4 fU 

1 1 S1« S14 


X lijriBK dwet •• xfl.34 fr. ol d&wom teed. 
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past 27 Yfttts, allows that the spritig and summer crop percentages tend 
^dually to diminish,, whilst the autumn production st^ily rises, very 
yiidly in fact’ during recent years. 

Table II shows that the production of cocoons has been on the increase 
(Bce ipcb. 

Table III shows for 1913, 1914 and 1915, the number of layings and 
fed sheets from various white or yellow hybrid races which give cocoons 
f better quality than the native races. 

. Carp Bieediiic In Madagasean Rtoe Fields fi). ~ lecbndu!, jbax, in Compies-Rm- 

ius. H^bdemadaires dts SMners <U I’Ataifmu dti Scienc^i, Vol. 163, No. 15, pp. 377>378. 

Paris, October 9, 191O, 

In view of the' readiness with which certain 6sh feed upon mosquito 
inae, the writer advocates the breeding of fish in rice fields in order to 
omhat malaria. 

I The fish best adapted to the warm, still waters of rice fields are mem- 
bers of the Carp family {Cyprinidae). 

.Acclimatisation and breeding experiments have been carried out near 
Tananarive (Madagascar). In part they have been conducted with native 
pecies, in part with mirror carp from France and Maillakt carp from 
Reunion. 

While awaiting the results of these experiments the writer has demons- 
trated that the Chinese carp, which already existed in the Colony, breed 
md develop rapidly in the rice fields and devour the greater part of the 
arvae which live in the waters. 

The eggs are laid upon the submerged portions of the rice plant 
md thanks to the biological conditions of the ensironment, the fry develop 
It a surprising rate ; 1300 of these fish (weighing altogether about 6 kg.) 
introduced into a rice field, gave, in 5 months,, 18 ooo fish (tso kg.). These 
Ipues give an idea of the importance this fish breeding in rice fields may 
icqnire. The writer calculates that Madagascar is capable of producing 
;5 000 toms of fish. 


FARM ENGINEERING. 

173 - The Compantlve Costs of Ustni Agriculhinii Machineiy in the United States 

ftOd in FnUKWe — Rixcelmanx. Maz, in Journal S' A^riculiurc pTiU\qut, Year Bi, No. i, 
pp. xft-20. No. 2. pp. 29-30. Paris, January ii and 25. loir. 

To supply infonnation to a miniber of [persons wishing to undertake 
tertain agricultural operations, the writer ascertained the .average cost of 
King various machines, using as a ba.'^is an inquiry' made by Jlr. H. H. 
Mowry amongst the farmers in the west of New York State (2). 


(i) See also, in B. igi6, pp. i3“f»'i379; Dr. F. Scpmo’s paper; C 9 Tp-brt€din^ inItaliM 
iue Fw/dt. 

(i) Roulls published is ibe Vmted Siattf Pepartnuni o/ Af^icuUure, Bulldia No. 338, 
P ^^.Bum&tarisedtnJEl, t9ii,Kp. 1120- 
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In Table I are sununartsed the conditions of nse lesulting from tli 
average fipres obtained in the inquiry, the life of the machine and the tot 
surface they worked during their working life on the farm being shown i 
round figtues. * 


Table I. — I.ije and work of agricultural machinery. 


MacUoa 


Stilt plough ..... 
Seat plough .... 

ftilvefteer 

SfHlng-tine harrow . 
Tooth-harrOw .... 

Roller 

Cereal drill .... 

1 row hoe 

2 row hoe 

Uower 

Hay-maker 

Hor 5 e rake 

Harrester and bioder 



life of the machine 

1 Area workea 

1 number of ' 
.working days| 
per year ij 

Number 
of year* 

i| [ 

Total-day) !; 
o(«>rk 1 1 

1. » 

Totnl 




I 1 

acres 

' ! i^ 

ir.7 

225 

33-53 I 

3*9 

M-7 

. 8-1 

119 

30.54 1 

34- 

■ J 4-« 

130 

55 

- 34-79 1 

452 

6.6 

Il.O 

73 

70.28 1 

1465 

31 

14.0 

44 

47.73 1 

67A 

4-7 .i 

16.0 

76 

65-14 ] 

1043 

4.6 ; 

16.4 

76 

45-78 1 

751 

4-1 ,1 

I^.O 

58 

16.70 1 

333 

.56 

135 

70 

38.84 I 

488 


14,8 

46 

37.78 1 

410 

1.5 

14.0 

21 

31-35 I 

298 

2.6 

■4.3 

38 i| 43-50 1 

618 

3.4 ,i 

>5-4 

53 

34 79 

536 


.... 

-i:'.. ; 

rarsr.:.; 



In France one plough is sufficient for 40 acres of land, or for about 
17 acres of arable land or, again, for about 1 2 acres of land cultivated even 
year. On the other hand, under intensive cultivation, an average mini 
mum of 1.6 acres of cidtivation is done jjer acre per annum ; thcrefow 
with one plough for about everv- 17 .acres, it would have to cover .n 
average surface of 28 acres a year, which is close to the Bgures given ii 
the Americ^ inquiry (30.39 and 32.37 acres covered irer plough per year) 

Some time before the war. the writer showed that it paid to use a com 
bined harv'cster and binder when there were at least 25 acres of cerealr 
to cut {Journal d Agriculture pratique, 1901, Vol. I, No. 16, p. 506; k/h 
V ol. II, No. 21, p. 144). 

As regards the average area per harvester and binder as used in France 
though accurate figures are wanting, they vaiy from 62 to 175 acres 01 
cereals per machine. 

Allowing for the fact that the sale price of agricultural machinery n 
less in America than in France, the writer has calculated the cost of up 
keep per 100 shillings of sale price, as shown in Table II. 
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. Tabi.s li. — Cost of uipkup of agricultural machinery. 


' . i 

Average i 


Com ot npketp per acre worked 



wle prlc«' 

; lo United Statca ! 

per (oio a. of lale price 


in ike ( 
Unltad : 


... 

1 

r — , 



fitatca ' 

iKew |)am 

Rcpaln i 

! 

New parta 

SepBirs 

ToCali 

Jlllt plougll 

■ 4-» » ; 

1.6^ <1 

3.08 d 

0.80 a i 

i 1-45 • 

2.25 a 

jtat plough 

*64 

847 

3 47 

I.OO 

0.41 

X.4I 

pnlveri»er 

lit 

293 

0.O9 

055 

, 0-13 

0.68 

Sl^iii^’tine harrow 

7> 

1.16 

0.58 

°33 

0.17 

0.50 

fetoth-hanow. 

44 

0.77 

»39 

0.36 

i 0.18 

0-54 

Rolkr 

9y 

0.39 

39 

0.08 1 

1 0.08 

0.16 

Cereal drill 

297 

4 77 . 

I 35 

033 

i 0 09 

0 42 

j row hoc 

7* 

..3J 1 

I 04 

0.39 

0.30 

0,69 

, row hoe 

125 

3*7 

«*7 

0.50 

0.20 

0.70 

Jfower 

164 

497 

2.89 

0.60 

0-34 

094 

dav-maker 

M3 

5.61 

0.96 

0.81 

0.14 

0-95 

Boree rake 

99 

193 

042 

0 40 

0.09 

0.49 

Kanreater and binder 

jij 

II 55 

.’-94 

0.46 

0-12 

0.5S 


For ploughs, the writer thinks it advisable, in fairly light soil, to 
change the share in summer, so as to set it 6 or 7 times per acre, at yd. 
a time, thus costing 3s. 8<f. to +s. per acre. After September, when the 
soil is moister. sharpening once for every 3 or 4 acres is sufBcient In 2 
months, 5 turn-wrest ploughs cost over 63 shillings for sharpening the 
shares. The share is worn out after ploughing 45 acres, and an newi one 
sf ordinary steel costs about 6 shillings, i. e. alxiut three half-pence per acre. 
.3 harden^ steel share costs over 10 shillings, but lasts much longer ; but 
t is liable to break in stony ground if not carefully made. 

These prices are pre-war, and compared with those of Table II they 
mable the American figures to be accepted as general averages. 

As regards other costs the writer has not used the American work as a 
basis, foi it only provides for a low rate of interest on the capital invested 
»nd on the average area worked each year by each machine as shown in 
Table I. 

The writer admits : interest at 5 % : depreciation at 5 % for 10 years, 
«hich is equal to 12.9 % ; plus 2 % to cover various ex^jenses and risks ; 
» that the calculation is based on 15 % of the busnng price and on a mini- 
mum number of acres worked annually in France by the different machines; 
to these costs are added those of upkeep and the totals representing the 
xists of using the various machines per acre worked and per 100 shillings 
>f pries of the machine (see Table III). 


8 





Tablb III. — Ct^ of uiutg agrieuUifral' 


•cnwiM Kt too 
otcoitpilce 



1 1 

'Area worked! 

■ 1 

■ pet year | 

laterert, 

depeedatlMi 

aad rkk 

MalWwaiice 

. .... 

i ! 

i affM j 

"'liiHSti' j 

1 ' T 

Stflt plough 

■ ■ i 25 ' 

o. 6 x ! 

1 0.91' 

Seat |>kMgh 

- ■ ' 37 1 

0.40 

I 0-37 ' 

PujTcriaer 

25 i 

0.61 

j 0 .J 7 i 

Stnlug-thM harrow 

• • , 50 i 

0.30 

j o-6l t 

Tooth harrow 

• • ; 50 

i 0.30 

i o-ss ! 

Roller 

; ' 50 

0.30 

i 0.65 

Cereal drill 

. . 6a 

0.24 

1 0.17 ^ 

i row hoe 

■ 50 

0.30 

1 O.lg 

a row hoe 

50 

0.30 

’ 0.28 

Itower 

. . - 62 

0.24 

! 0 . 3 « 

Ray-maker . 

. . . 6a 

0.24 

0.38 

Bone take 

. . 6a 

024 

1 0.20 

Harvester and binder 

. . . 62 

0.24 

0.23 


toUii 

iiiiiiiiip 

1 52 
0.97 
0.88 
0 vi 

052 

i ’95 
041 
0 58 
0 58 

062 

U.62 

654 

047 


Under these conditions the hiring price, without profit, should beabon. 
25.6 shinit^ for the drill and 3.5 shillings for the harvester. 

Table III only gives indications as the costs of use per acre decrease 
as the area increases. This decrease only affects the interest, depreciation, 
and capital risks, and not the maintenance expenses in relation to the 
unit of area. As an example, the writer givesthe two following examples. 

For a seed drill costing 453 shillings, working f>2 acres each year, the 
costs would be 2$. 4<f. per acre including gd. for new parts and I for 
various repairs as shown in Table II. 

For a combined harvester and binder costing 790s., working 62 acres 
each year, the costs would be 3s. gd. per acre, including is. 34I. for new i>arts 
and 4 '/|d. for various repairs. 

474 - The CompuatlTe Cost of TMetor and Hone Power. In the Dnited States. - mw. 

Risow, F- 1 ,., is Farm JmpUmmt Vol. XXXVIII, No- 6, pp. 43*45- CWca®*, 

bniary 8, 1917. 

To show the economic advantages presented by the tractor, the writer | 
has made this comparison between the costs of keeping horses and a tractotj 
of equal power. 

The cost of upkeep of a horse varies very widely. Of late years, the 
e.xpense has continually increased owing to the higher cost of hay, oats, andi 
latour. 

According to the official estimates of the United Statra Agricultural 
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iqBrtnwnt, tile cost of upkeep of a horse that was about 8o dollars a few 
ears ago, had increased to 98 dollars in 191a and to 129 in 1914, 'in 1916, 
ke writer redcons the cost to be 167 dollars. Thus the cost of upkeep of a 
arse has doubled in the last 15 years ; in calculatii^ it, the writer has 
(ten into account the interest on capital, depreciation of the animal and 
jmess, food, attendance and shoeing. A ration of 4600 pounds of grain 
nd 6300 po^ds of hay per horse per year has been taken as a basis, being 
jures obtained in an investigation in Minnesota. . 

On an average 160-acre farm, at least 4 horses are required ; the main- 
.nance charge for these horses would be $ 668.76. 

For an 8HP tractor costing $ 1000, the maintenance charges are: 


Iiiteitftt os lavettmnit &t 6 % 

Depredation and repairs at so % 

<u of keroaene at 7.7 cents per (gallon. ■ ■ . 

) galluQ of oil at 33 cents per gallon 

therefore for too working days 

L.aboiix and miaceUaocems expenses (not inclu- 
ding ^driver’s wages) 


$ bo 

$ 200 

S > 54 I - . 

$ o 35 ^ per 10 hours work. 

S l&'J.OO 


Total ... $ 468.87 

It is seen that the* maintenance of an 8 HP tractor costs 200 dollars 
■ss ttian that of 4 horses, which cost about 250 dollars each in the United 
fates. Therefore the cost price is the same in both ca.ses. 

.■\s regards the comparative cost of a day's work, some official estimates 
low that a farm horse works from 700 to 1000 hours a year. Taking the 
lost favourable figure, a horse costs 16.7 cents for each hour of work, the 
onual cost being 4 167.19. 

160-acre farm, which is taken as the economical minimum of size 
n tractor employment, requires 4 horses for the work ; therefore the cost 
er hour of horse labour amounts to 66.8 cents. 

The tractor maintained at an expense of S 468.87 for the year, also will 
ork 1000 hours, at a cost of 46.8 cents per hour, or as it is 8 HP, it will 
Kt ])er horse power only 5.8 cents. This is an advantage in favour of the 
actor of nearly 11 cents per horse power hour. In fixing the rate of de- 
reciation the writer reckons it at 20 of the cost price, for he thinks 
lat the life of a tractor is very limited, whilst he values the depreciation 
1 value of the horses at only lo %. 

'S - 'nw BanMBM Huw-Rvw Ridgsr. - I hr impiement and Machtnfrv Rc\-i(ir. Vol. 42, 
5 ” 3 . P- ** 3^1 + 1 fif. I»c;ndou. MHreb i, iv.17 

ilKSSSS. RansOMBS, Sims & Jeffries, of Ipswich, produce a three- 
« ridget for potato growers who do not favour the use of a combined 
dtivator and rider. 

The main frame is of steel and is quite rigid when full}' expanded, 
implete control of the implement is afforded by a simple steerage, and it 
la be adjusted to cover drills varying from 24 in. to 30 in. apart. The 
dger bodies are three in number and are built so as to leave a " sole " in 
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tile bottom of tbe drill, suitable for setting seed potatoes, tbe steel breast 
are adjustable and have chilled cast-iron points. 

The machine is a ridger pure and simple, and with it from 8 to 9 acre 
can be covered in a day when worked with three horses and a man. 

476 - Tests of the ” Omega ” MllUng Machine (i) at Oie Federal Dairy Statiooi 
Uebefeld, Switnrtaod. — sm No 4S3 of thi> Buuain. 

477 - Speed Indicator tor Haod>woiked Cream Sepamtore. — Farm impumm 

Vol, XZZVIIl, No. 8, 29*30. Chicago^ lU. Pcbnuury 23 , IQ17. 

It is generally admitted that the usual speed given to hand-worke 
cream separators isoften[toolow, being below that indicated by the maker 



Speed tndicatoT for tbe De Laval SepiutUorA. 

Tests at the Purdue Experiment Station showed that the loss of cream 
due to insufficient speed would amount to a considerable figure. 

To avoid this loss, the De Lavai, separators have been provided witi 
a bell speed-indicator of reliable and simple construction. When the ope 
rator b^ins turning the crank of the separator, the bell rings with a clear 
loud note at each revolution of tbe crank handle, but the moment the ma 
chine is running at the proper speed, the bell stops ringing. Should th 
speed drop below the indicated one, the bell begins to ring again. Tb 
device enables the work to be easily controlled. 

478 - Brin* Tank Refrigetaior Can tor Fmlt Shlpmoal, Died in Canada. — Sec 

ci Uib BuiUtin (witti iUustradon.). 


(Ed-I- 


(1) Seealso B. I9t5, No. 212. 
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UiA lilt HA^c^lwWMten Sen* Md Lock latComiMUiy of Bill FniMbw, 

Untied Matee. — Imn Age October 1916: quoted to Le GMe CM, VoL I^KX, 
no. 1*05. p. 1*3. Facto, Marcb 17, 1917. 

The nut is made up of the nut itself and its cap. The nut .d has am 
jnnular projection B slightly receding towards its upper part and split in 
4 parts ^ two diametrical cuts C. The cap D is a screw hollowed out 
lielow so as to fit on the projection B. 



Lock Nut nude by llic *'\\B«tTBSN ScsEW 
& ieOCK Not Coupany ** <»f Am FraiKisco 


When the nut is in place and tightened up, the cap is screwed on, down 
.over the proiectioiL The cap, pressing on the 4 parts, clamps them on the 
thread of the bolt so that the nut is held quite firmly in place. 

.\n ad\ antage of tliis nut is that it does not strip the threads, as often 
hapjtens in ordinary nut and Ixilt combinations. 


RcTlnr of Fitents. 




/'i//ii£rf' Stachtnfs ttnJ 

Fiantc 

20 2«S 

SubscrtlcT for Iraclor. 


20 246 

A)ipunit\tA for tn»11u*nti«s between niws of vines. 


20248 

Cultivator for use between vines 


4*1 978 

Dig^-tr 


4 *S 153 

Motor plough for various work in vineyanls. 


4*2 173 

Motor fmlance-phmgb. 


4*9.370 

G.^LARDl 9 i P.Ktvzxo motor pliiugh. 


4*2 29b 

rmpT•lvc^t plough. 


462 434 

i*ulvenser attachment for ploughs. 


482444 

Tool for iifle os {^dc .ucc. luattock. spa<1r and lever. 

‘^fttutny 

296 1*2 

Itoc with the working parts adjustitblc with regard to the 



land wheel. 

KinipdoB 

15857 

— 105 JU2 Motor ploughs. 





Statet 

1 aia 99S 

Cidrivator ihonL 


I aia 5 < 3 . 

Combined veeder nod ctdtlvaior. 


I aia 69s 

Device fm' railing harrowt. 


1 aia 77a 

— I 213 336— 1 314 38* Motor pbMtgte. 


1 aia 930 

— I 213 050 — I 215 096 — I 215 x88 CtUtivatora. 


i 211937 

Harrow evener. 


1 ai3 adi 

Disc harrow. 


» ai3 5S3 

Harrow attachment for gang ploughs. 


I ai3 84 a 

Ploughing tractor. 


I at4 00 a 

C^g-plongh. 


I 214 4*3 

Mnd-roOer. 


1 214 961 

Spring'tine harrem. 


1 214993 

Plough. 

Ifri^alion. 

Germany 

296 184 

Irrigatum device with several spraying-carts connected 6 
dexible tubes. 

Manures and Manure iHsIribiUors. 

Austria 

73189 

Manure spreader. 

Caiia<ia 

*73 *91 

Process for manufacturing ammonium snlpbate. 

Prance 

481 915 

P«rtUis»r made by oiidiaing the solid rotdm from swraj, 
waters. 

United Kmgdom 

482 181 

Procesa for treating f^waphatea. 

*5432 

Treiitinent of feldspar, etc., to render the potasaiuin nui:( 
available. 


16558 

Process for rendering idiosphates dtric-soloble. 


16658 

Xeutral bacteiised'-peat manure. 


103 142 

Manure made b>’ comWning pent vrith oxidised 8ewa«t rt- 



sidue. 

Dhils and Sowing Machines, rte. 

Austria 

73 *9^ 

Potato pianter. 


73 *9* 

Seed driU sowing at different depths. 


U 368 

Seed driO. 

France 

482 174 

Improved seed-drill. 

Germany ' 

296 048 

Seed-drill. 

United States 

I 2124*4 

Seeding machine. 


* ai2 477- 

-1212946 — 1213411 — 1215125 Planters. 


12131*2- 

— 1 214 577 Mflisf planters. 

yarious Cuiturai Operations. 

Canada 

*72 973 

Beau clipper. 


1 73 062 

Pmniiig-fcnife. 

France 

481 992 

Arrangement for tjdng up vinc-branclws. 

Genaai^ 

295 621 

Electrochemkai method for treatii^ the soil and the cn>f 


296 183 

Giaftittg-kaife. 

United ^tes 

1 21^502 

Maise bcado. 


CtmlrtM Qt OiuatM anj Pott of Pumi$, 
173081 —173J33 — I7J484 AniBil trap. 

173 n 7 Hy l«P 
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ftaflce 4*2 ooB Appmatn for protecting plants agalnat hail, frost, insects, 

ihifi,' birds, mke, etc. 

4B7 077 JUqnid Insectidde. 

483 III QpOkyet for treating fungous disfases of the vine, etc. 

482 249 Aiiltnal trap. 

Kingdoon 16 044 Rlectrlcal apparatus for tJestro>*ing insects. 


RMptrt, Mo9tn and Harvettin% MAciiina. 


Austria 

CaiutiUi 


Ffiiiar 


GCTPiany 

Viute^l Kingdom 

railed States 


73 184 Reaper 
172985 Harvester. 

>73413 Binder mechanism. 

481 913 Improved ear cutter. 

4B1 940 Teeth for knife bars td mowers iuid reapers. 

481 964 Side delivery for reapers that can be put in or out of gear. 
483 307 Motor moH'er. 

295 601 Fore-wbeels for harvester. 

103 257 Ha>*sweepa. 

I 212 167 Blower attachment. 

212 437 Mowing machine knife brtr. 

I 631 344 Seed gatherer. 

I 212 899 — 1 213 151 — f 2i4 4<>i> 0»t ton -pickers. 

1 213629 Maite harvester. 
i a 1 3 94 2 Mowing machine. 

1 214 342 Harvesting machine. 

I 214 564 Motor attachment lt»r binders 
I 314 653 P«> harvester 
X 214944 Support for gnun-bimler engines 
1 215 191 <*r(un shocking machine. 


Mafhinfs for Ltftmii /?«•/ Crops 

Oeriiuny 295 650 Fotalo-Ultiag machine with a wheel or other delivery (Je\'ice 

396 254 I’utatO'getter with 3 superimposed moving platforms. 

United Kingdom 15817 Potato diggers - 

United States i 212931 — t 214 381 Beet-topping machines 


UfCnnan>’ 
United ^ates 


Threshing nttd Wtmtuminf: Mochines 
295 787 Straw’-trusser anel chopper mounted on wheels and adaptable 
to 3 thresher. 

I 213 101 Seed cleaner and separator 


MneUntt nnd tmpUm^t lor tk4 PreparatBon and Storage of Grain, Fodd^. dc. 


Catuida 


•erinaiiy 


‘niterl Kingdom 
L'nited ^tes 


>72 984 
>73 43 > 
298094 
196273 
16019 
I 212 S73 
I 313 056 
1 213 258 

I SI4460 
1 21$ »»8 


Car uiiloader 
Hay rack. 

Baling »na/«hiwf with needles locked by the piston. 
Device tor binding with iron wire in btOjng presses, etc. 
Derice for cleaning and sorting fruit. 

Portable elevator And wagon dump. 

Maixe slicer. 

Hay press. 

Halse CTtto'. 

Tarn table for com siacktng machiiMS. 



5*6 iNiwsmEs DSPBimiKc os natmcts 



SyUncttihtft, 


Attstirla 73 369 RecepUele for collectljm 

Traction of Agricuttufol Maehcncty. 

Prance 20 249 AKtlcoltura} tractore. 

United Kingdom 15 388 — 16 101 Tractor*. 

United Slates 1 212 284 Tr:ictoT diive-wbeel. 

1 212325 — I 212710 — I 214643 — t 214673 — 1 215 127 Tractors. 
1212718 Drafl'Cqualiser. 

1 21338s Movable tractor draw-bar. 

1213843 Ploughing tractor. 

1 214545 Oneral purpose farm tractor. 

Feeding and Housing of Livestock. 

173071 — 173214 Horac-shoes. 

205 354 Horse shoe. 

396 061 Device for tsdng up cattle. 

74 711 De\’ice for holding n cow's tail. 

AtncuUure. 

Canada 173053 Egg-l«ter. 

United Kitig<lom 15670—16033 — 103141 Devices for supplying corn, etc , to pr^iiltr 
15002 Egs-tester. 

Farm BmUtngs. 

73 187 iHg-stics. 

73 188 Partitions for plg-]>eDS. 

(73 318 Apparatus for removing offal from stable floors 
48 j'» 7.' De%ue for removing warm air from stables, ahippoii.^, cic. 

Pairytng. 

Camwla 173 3*9— *73 355 — 173 401 — 17,3 543 MiUdng machinra. 

173361 Teat cup. 

France 483 381 Combination of a milking machine or the like with a g'.i.< en- 

gine acting as a pomp. 

United Kingdom 15903 Butter conditioner. 

United States 1 312 168 Creun separator 

I 213 370 Howl c.^sing drain for creom'Seporator. 

Various. 

Austria 73 273 Flower-pot. 

United Kil^{dom 103 027 Flower-pot with domed re-entrant base provided with flrdia- 
age boles. 

AGRICXJLTURAI, INDUSTRIES. 

4S1 - Hm Pottto StolA Indostt; in Hollaill — Oootai, G., in Innn Vimn, 
No. 0, pp. 190-192. Anatetdam, Pebnmry 38, 1917. 

The fiist starch manufactory, established at Foxhoi in 1S42. was 
worked by a horse, and could deal with 75 hectolitres of potatoes daily. 
' After i860, however, the number of manufacturies began to increase 
every yrear. At first the growers could deliver their potatoes at reasonable 


Aostria 

Canada 

France 


Canada 

Germany 

Switzer lan<l 
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li^trSTKIl^ DBPENDING ON PUVNT mODUCTS 

prices, but after 1897 all the starch manufactories formed a combine and 
^en bought the potatoes at prices fixed by themselves. The growers, 
^gnisii^ their own interests, then combined together and founded co- 
operative manufactories. 

In ign, there were 21 private and 13 cooperative manufactories in 
Holland ; in 1916 the former number had decreased to 16 while the latter 
jad increased to 21. 

Previous to 1910, it was estimated that the starch manufactories em- 
ployed 10 million hectolitres of potatoes. In 1915, the area growing corn- 
potatoes mercial increased to 33 324 hectares producing 10 577 147 kg. of po- 
(atoes. The manufactories als<j utilised other than commercial potatoes, for in 
igl5, they consumed 12 975 000 hectolitres, of which the coojjerative works 
nsed 66 per cent. As i hectolitre of potatoc-s yields ri kg. of starch, the 
world's production of potato starch should reach alxiut ] 10 million kg. Part 
ol the starch obtained is converted into de.strin and glucrrse, either by 
indeircndent factories or by special installatiotLs attached to the starch 
manufactories. 

The dextrin produced is in excess of the needs of the country and a 
large part is exported to the Uniterl Kingdom. IJelgium, Canada and 

Spain. 

The glucose industry, first established in Holland in 1875, has devel- 
jped very widely : in iqio the production was estimated at 20 million kg., 
siactically the whole of which was utilised in the country' 

Since the war, the price of ]X)tato starch has continually increased. 
The poor crop in igi6 forced the Clovernment to fix the amount of potatoes 
:o be converted into starch at 8 200 000 hcctolitrt-s The export of starch 
B." therefore decreased, now only reaching 69 4<x) 000 kg. 

i!j - The Commercial Use of Sacebamse- Inverting Bacteria for the Hanufactnre of 
Lactic AeM. Acetic AcM and Acetone — meczcdruci. ■; (I'leiiminao' ia BJ- 

ii/tino drU'Ass<Kia:ion< 4dU Indu’-tn*- 4(tht «■ Jtll' Year 1\. N'o- if>, 

lip. { 4 J- 115 . lioidjnui, Januar>-, i<ji7 

Prom 1913 onwards the writer has been working out, at the " R Sta- 
:inne de Bieticoltura " of Rovigo (Royal Beet-gro«ing Station), a series of 
tudics and experiments on the utilisation of beet-juice for directly convert- 
ng the saccharose into lactic acid, as an accessory manufacture by the 
idc of that of alcohol and sugar. A useful solution of the problem lias been 
.ound in certain bacteria found in sour milk and beet-juice and which 
have the property of inverting the sacdiarose before subjecting it to lactic 
ffrmentation. The writer has given the provisory names to the bacteria of 
iacilli saccaro-inveritHii and these he .snlxlividcs into haciUi inrerfenti- 
ktttci (inverting-lactic bacilli) and bacilli imerltnli-acclici (inverting-acetic 
bacteria). 

Beet -juice containing about 10 per cent of sugar was sterilised for 
10 minutes at 1200 C then inoculated with a pure culture of the " invert- 
fflg-Iactic " bacteria and kept at the optimum growth temperature of 36- 
38° C. At the beginning of the experiment the liquid was brown ; after a 
few hours it became clear, then amber yellow. It was then strongly 
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^id, and ^ being aentialised with sterile sodium CKdWsnte tile fensen 
tation (xmtiniies vigorously until a secoud, tididr ot even fouro 
neutralisation is lequiied. The wlude of the sodimn carimaate 
be added at once, for its presence in excess does' n<H: in any wai 
affect the fermautation or the final product, lactic acid. Also, in imme 
diately determining the optical rotation of the must, or liquid for fermen 
tation, the writer observed on the first day a decrease of several de^^re^ 
in the deztro-rotation, which incxeas so much that on the fourth day, th 
rotation was about + r ; then it became — i, thus changing sign and b( 
coming laevo-rotatory, and then becoming neutral when almost all the sc 
gar bad disappeared. The lactic fermentation of the glucose and of th 
laeuvulose resulting from the im’eision proceed contemporaneously nit 
the action of the bacterial sucrase. 

For each lOO gr. of saccharose fermented there is a yield of 6o to .'<o " 
of lactic acid, lo to 20 % of acetic acid, 1 to 7 % of alcohol, traces of acf 
tone and higher alcohols. The " inverting-lactic bacteria ” have constantl 
given the same results for the three years IQ13 to December 1911 
when the last e.vperiment was made. Some races lose their pow(. 
of inverting saccharose if grown for some generations on solid agar moli^ 
or alkaline glucose. Others, on the contrary, retain their fermentativi 
powers, provided they are grown again in the same media as those froii 
which they had previously been selecteil. The same is tnie for many race 
of many wild acoholic ferments that are brought to carry oat some indus 
trial process by Mendelian adaptation. 

The “ inverting-acetic " bacteria are more active than the prccwlinj 
ones. The yields of acetic acid are not yet highej- than those obtained ii 
practice in acetic fermentation ; yet it appears quite probable that it ma; 
soon be possible to obtain acetic acid directly from saccharose withou 
passing by the intermediate stage of alcohol. With the infonnatioi 
obtained and the yields that can be got, the application of this nei 
process depends on the state of the market prices of acetic add an 
acetone. 

The writer has otained. from 100 parts of saccharose, 40 to 50 ( 

acetic add, lo to 20 % of tactic add, 10 to 20 % of ethyl alcohol, and i t 
2 % of acetone. 

The acetic fermentation proceeds more rapidly than the lactic fe 
mentation, with abundant evolution of carbon dioxide, hydrogen, an 
small amounts of methane. 

The aerobic, macerating bacteria of the asUrosporus type act rimilar 
The writer has studied one obtained from Prof. Cabbonb of the Bologi 
School of Hygiene, and which has given fair amonnts of acetone, but n< 
sufficient to warrant commetdal application. 

In the course of a more thorough study of these bacteria, it is possil 
that a type could be found giving laiger yields of acetone. 

l,actic add can be changed by oxubOum vith hydrogen peroxide 
acetic acid, and from the latter a^ooe can be obtained in conuncrc 
quantities more easily and at less cost. 
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Tbiu,by tiieaa8 ofiogar inverting bacteria one can manufacture lactic 
jcid, acetic acid and acetone. The writer also studied a butyric ferment- 
ation proceeding from racdiarase and giving higher yields than previously 
obtained in pratice and also equal to the calculated theoretical yields (the 
jork pioraeding without any reduction and thus without loss <rf carbohy* 
jrates). Unfortanately, the cultures died and it was not possible to obtain 
jesh ones. 

The author proposes to describe in detail in subsequent notes, the 
bochemtcal properties and biological behaviour ot sugar-inverting bacteria. 

^93 Aw “Omega’* mikliig Maehiiw and its Influenea on the Yield and Qoanttty 
ot Ow MlOc: Experiipontt at the Fodsial Daiiyteg SUtlon of LiebeteU (Benw), 

Strltasriaild, — KSmoj, J., The econoniic imiiorlance *•! mechanical millunt; awl its 
infloence tjo the milk }'ield. — 1 a A»ruoU A* h Suis^r. Year XVII, l*art i* 

pp. 167*1831 tables and futures. Berne. 1916. 

I. — On the proposition of Dr J. KAppeu, in charge of investigations 
on milking machines in Switzerland, it was decided to instal an " Ora^ ” 
milking machine (i) by Ore Brothers, Flen, Sweden in the Liefebeld Dairy 
Station near Berne in order to investigate mechanical milking. 

The installation for 20 cows, including 3 milking machines worked 
by the ordinary stockmen, can be run by an experienced person assuming 
that milking does not need to be finished by ha^. Without the engine and 
jssnraing conditions not requiring long piping in the shippon, an installa- 
tion would cost approximately ; 

(or 15 to 10 cows, with 3 milkiDf machioa, £. 72. 
for 40 to 50 cows, with 4 mitkine machines, £. 10*, 

These prices are much increased at present. 

The experiments were carried out on 12 cows, some having been elim- 
inated for low milk production. 

The cows weK machine milked successfully the first time and afterwards 
they were no more disturbed than bj’ hand milking. 

"Bie first test was made in order to ascertain the influence of the milk 
ing machine on the milk yield. The machine was at first finished by hand 
stripping and finally operated alone. The writer found a certain decrease 
in the milk yield when the hand milking was omitted, as the following fig- 
ures show : 

MSk ofetatoed 

MachiM mifting ftiiislied by hanil S167 lb« in 1150 minrtes. i. e. 1.87 (bs })er minute. 
Udchinc mUking alonr 3278tbs.in 1771.5 mlDUtcs. 1. r. 1.85 lbs per minute. 

nttrftse ; o.oj lbs per minute. 

Hand milkbig (for oomperiBou). . 1091 lbs in 1504.5 minutes*, *. f . t . 59 lbs iwr mimite- 
* Including iMepnriag the tents nad complete hand milking. 


(1) See Bu 1915* Ko. ai j ami B., 1916 Ko. 1022. 


{Ed). 
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* <' nom ;« la^ an^ of ejqtmvenis (bait 4 milkllig, machine miikin. 
toshed by ^ matStoK wMnn g alon^, the lesalts of whidi are given 

in detail intabiea,itj|Q^Ciis^ti&edianica! milking, ifnot finished bvhanP 

causes a decrease in «« milk yield, rrijile when finished by hand, the n 
.suits are'aiinilaT to those <rf hand milking. 

According to, observations by the writer and a veterinary surgeon 
mechanic^ milkii^> had no hannful influence on the ndder during th 
seven months of the experiment. *• 


As incomplete milking may cause a decreased milk yield, hand milk 
ing followmg the use pf the madiine uppears indispensable for all tb- 
milkiiig iMcWnes at pr^nt in use. This fact Somewhat detracts from thi 
economy in labour conaideTed as the principal advant^ of these machines 
Prom the tests, the writer has drawn the following conclusions : 

1) The " Omega " milking machine works well ; it is comiiarahle i 
not superior, to the other models. 

2) Host cows am easily accustomed to the machine, but all do nm 
allow <rf complete miBang, so that subsequent hand milking can not In ne 
glected without causing a loss of milk. 

4) The milking machine has no injurious action on the udder. 

5) Carefully conducted hand millring is preferable to the U^t ul 
mflkii^ machines. On the other hand, a good milking machine wnrkinj 
well is preferable to a a poor milker. 

6) For the present, it is' not considered advisable to introduce milk 
ing-machines into Switzerland. For small farms with 12 to 15 cows heii 
use does not allow of sufficient economy in laboiu to warrant the exin .^se 
of installation and working. Even large farms should psefer hand to ma- 
chine milking as long is good milkers can be found. In general . praC ical 
men prefer hmid to machine milking. 


484 Hm SimplUM Moleeuiv CoBstanl and Its Appilcatlon to Milk from tla- Yonix 

DIstriet, fliinM. Bwor. atsl JOBBT, G. . io Anrulifs dfs rajfifiiolions H ii<s Friin‘ 1 : , 
V7-9S, pp. 4a5--»45 r^arts, Kovcmbfr-Oecembtr, 1916. 

The siniplified cqpstant of molecular concentration establi.sherl b 
MM. Mathiev and PbrA^ (i). seems to the writers, confronted with tin 
own restilts, to be of great value in researches on tife w .fering of milk, 

Nmnerous investigations haveshown that milk serum, secretc-1 ''iid 
normal conditions, has certain physical constants such as elecliical resi> 
tance, refractive index, freeeing point of crystalloid solutions. 

As these constants are not easy to apply practicilly, Mf. Mathiei’ 
and Ferk^, using as basis the fact, poved f^M. Porchct ta that so 
dinm chloride regulates the osmotic pressure of milk serum and that its 


(1) See AnnaUs Falsi^ation^ €t Jto. 63, pp. 17-31 l*iuls, JasiiBr>' 



variation is the tnviiM of that of lactose, which Jli the most imfMitant cr^s- 
tilloid iji the senpi, luve ai^lied the quidt and iasy esdmattoh of the lac- 
tose and chlorides to rite investigarion of the inderiog of milL Wnofag 
concluded from their obsenrations that " the molecular concentHpitm of 
lactose -f- chloride should' vary tmly very slightly MM. MatHiku and 
pERR^ call the sum of the two the " simplified omuriant of molecular concen- 
tration " ; the figure for the chlorides is represented by its isotonic equival- 
ent in laxrtose : dednced from the molecular depression givmi by Baoolt, 
the isotonic equivalent of sodium chloride, expressed as hydratid lactose, 
is II-9- 

The constant per litre of milk would be ; a -|- (4 11.9), where a equals 
the iiuantity of lactose, b thequantity of chlorides express^ as sodium chlo- 
ride. 

This constant is brought up to the litre of serum by considered the vo- 
lunie of the itLsoluble, and it finally gives the true molecular constant ex- 
pressed hy,CMS. 

For 224 samples of milk out of 239 samples examined by MM. Mathietj 
md FERit6 the CAf 5 varied from 74 to 79 ; from this it is concluded that 
“ in 94 % of the samples it was possible to indicate, without fear of error, 
uilk living less than 74 CifS as watered, and in addition, no milk however 
rich, watered to 8 %. would have escaped the test In pure milk coming 
iirect from the shippon, the constant was never below 74 : " a 5 % watering 
nould be detected in tnost ca.ses 

Finally, MM. Mathieu and Feaiti: conclude that once the minimum 
r.l/i’ constant has been fixed for a certain product, if the Laboratories for 
•he Repression of Fraud adopt the method, they can ascertain the fact of 
ifatering, without any control samples as precisely as with the freeaing- 
xiiiit method of M. STOECKr.Rf 

Ur. G. W. Monxihr - Wiiliams has studied the C.WS in various sam- 
ples : the average value for 44 milk.s was 74.4, the maximum being 78.1 
md the minimum 70.9 : out of the 44 samples, 17 had a C.VS lower than 74, 
md he concluded that " the results obtained by Mathieu and FerkE arc 
not so good a constant as the solids not fat -or the lactose 

To test the value of the Mathieu and Ferre method, the writers car- 
rier! on observations for over a year on the milk in the Vonne district. The 
results obtained by them for the CMS are shown as follows : 





Avenge 


— 

— 

— 

Pune milks 

Normal mt&s from the Service 

70.1 

«o r 


for the Kt^easiou of I'rmufl 

70.0 

rf.i 

7V2 

Genttal resvlts 

70.0 

fio.7 

73 <> 


From the general results, it appears that about 30 % of the samples, 
i. e. less than Vi- have their constant less than the general average of 73.9. 
The majority have a constant of over 74. As regards differences of breed, 
feeding, district) the results are not sufficiently numerous to enable their in- 
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ftience on tte CMS to be judged, but it should be hotioed that the nvei 
^ CMS numbers for the different regions ate : 


J.oiret deiMrtment ... 74.5 

Nl^vre tkpartment 73.7 

Yoont department 73. H 


For the milk of 14 "Patthenaise-mawlehines" cows from the Veiulee 
the average CMS number was 74.1. 

The differences found by Dr MONNiEJi-Wnj,JAMS are comparable to 
those found by the writers, the mean being 74.4. 

The averages found by MM. Mathiku and FERRfi are not much dif. 
ferent from those of the writers, who are of the opinion that so far, for mixed 
milks, the differences of climate, breed and food do not cause wide varia- 
tions of the CMS. 

It should be noted that individuality is of great importance in determ- 
ining the constants. 

As regards the seasons, the authors found : 

Average CHS 


Milks io I'oltl seasun 74.0 

Milks in wiimi seasun:^ 73.(1 


The averages are. therefore, the same for the two seasons. No mat- 
ter what inffuences may come into play, the CMS does not go below 70 ; 
and any milk giving a figure below this should be considered as watered. 

As regards douVrtful milks examined by the writers, 40 samples were 
divided, with the help of the CMS, into : 19 watered, 19 natural, 2 doubt- 
ful : that is, in 95 cases out of 100, suspicions would be made certitudes 
in one way or another. The conclusions arrived at are as follows : 

The simplified constant of molecular concentration of milk is not 
a constant in the absolute sen.se of the word : it does not allow, any mote 
than the solids not-fat, of detecting a// watered milks, as the maxima and 
ininima are too far apart (70-80). However, it is better than the solids- 
not-fat because : 1) the difference between maxima and minima is less : 
2) there is a clear minimum ; 3) this minimum is close to the average. 

The CMS, determineji along with other constants, will enable the 
expert to detect watering when the CMS is less than 70, even for individual 
milks. Slight watering of unnsually ikh milks can, however, pass 
unnoticed. Yet the CMS has not the value of the freezing point : thii 
without doubt remains the best test for watering, but it is verj' difficult tc 
carry out. 

483 -The Contamination of Milk by Animal Faeces: Experiments In Italy. — uau' 

Toiike, C,, in AnrutMrio J/ila X. S/aticMr Sfifrimenialf d$ C'«o/Soo di Lodi. Year lal5 
pp- is-jif. Lodi 19*6. 

Amongst the bacteria in faeces, the majority of which are quit* 
harmless organisms occurring in water, air and on forage, the coli-atrogena 
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[acteria cwwtote a gmp of otganisms capaUe of cauring serious harm 
to the cheese-tn^ng industry and of rendering milk undrinkable and 
oven dangerous to the oonsumer. 

The researdto^carried out by the writer at the Royal Cheese-making 
Station at lodi in order to find the number of coti-aerogenes bacteria con- 
tjined in the faeces of cows and pigs, have given the following results : 


ytsmber of microorKunuma 
Number of bnrterUi uf the ^ 

group. . ‘ . 

* CouaU made at another time. 


500 milliot) 
1 miUion 
1.5 million' 


34<x> million 
million 
4 million' 


The« results show that there are a large number of organisms in dung, 
Eore being present in that of the pig than in that of the cow, and that 
Ihere is a fair proportion of coli-aerogeius bacteria, again present in grea- 
jsr numbers in pig-dung than in that of the cow. 

In order to show how a small amount of excrement can produce, in 
nilk and in a short time, a large number of gas-produdng coli-aerogems 
MCteria, the following experiment was carried out : a small amount of 
■screment was introduced into a litre of sterilised milk with a platinum 
leedle ; after well shaking, it was aUowed to stand in the laboratory from 
:z to 24 hours then, after a short time the bacterial count was made, 
[iving results as follows : 


Number of coli-aerogenes bacteria found • 


After 12 hours 
After 34 hours 


In t or. of milk 

2 million 
1 1 million 


equal to number 
m i litre ul milk 

3 millLirl 
X I minian] 


'This experiment shows the danger that may result to the cheese- 
naking industry from the contamination of milk by animal excrement 
ind it confirms the rules of cleanliness so often adrised and so little obeyed. 

A Cue of Ropy MUk Due lo Aacfer/uin aerogeoes.— DALLAToxRs.G .ir 

.\nnMrio R. Slaniine Sherimuntulf ffltt.'f/Srro dt lodi. War Tqis. pp. ct-jo. 

1916. 

A serions case of infection due to Bacterium aerogencs was observed, in 
915. in the neighbourhood of Piacenza, Italy, in a farm where the milk 
if the whole herd was perfectly normal after milking, but which, after 10 
IT iJ hours, became ropy, finally becoming a mucilaginous mass. 

TIm cows were ail examined by a veterinary' surgeon and were found to 
e healthy. After the close examination of the shippons, wells, bams, 
lay lofts. 7 specimens were taken for bacterial examination, for which 
‘rinse ^ar was used both for plate and slant cultures ; gelatine serum 
ring also used. 
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The following samples were examined : 

Humber 

50 I Kopy morinug’9 milk (ttkin in oins ; 

SO II >filk of cow Ko. I'olab'^l away from the •thlppon, twl flven ibe oitlinary 
fodder ; 

50 in Milk from cow Xo. », isolated away from the ship{x>n. biu given the oriinmy 
foildet •. 

50 IV Well water : 

30 V Water from the <lrinkhig-lTo»igh ; 

50 VI Half-dry fodder ; 

50 YII (ireen fodder. 

The day after, there were seen to be little white colonies on the lactose 
agar, which drew out into short threads on touching with a platinum ni-«ll( 
Microscopic examination showed the presence of a broad, short, tal 
shaped bacterium, non-motile and easily stained. From the characters 0 
this bacterium it was identified with certainty as Baettrium aero«eius 
The approximate numbers of bacteria contained in ICC. of the sj]« 
imens examined were : 

No. 50 I (i/'otMMMH. No. 50 V nj4XM>(».jt. 

N<>. Sf* It OiMMtooM No. so VI 20000011 

No. 50 111 ‘ooiM)0'> No. 50 \ ll 000 01*1' 

No. s<> IV ><oi'iMK» 

On inoculating the bacterium into sterilised iniUt, the milk became top; 
in 10 hours. 

The 2 cows isolated from the shippon, after a sample had been taken 
then placed in an uninfected place, gave, owing to the conditioas of clean 
liness. milk quite normal and in no way ropv. It thus seemed most proba 
ble that the trouble was due to a general infection of the water, ship]joii 
and hay lofts by Bacterium aero^enes. 

In such a difficult case it was only iiossible to ailvise a thorough dis 
infection of all the utensils and cans used, as well as of the drinking trough 
hay lofts, and especially the shippon. while em])hasising the need for stric 
cleanliness in the dairy men, cows, buildings and utensils. 

487 - Egyptiao Milk and Butter. — ('.eohgiades. in .4 nmUes dn Fatsiftcaltnm rt det f f jhJc 
NcB. 91^101). pp. 29- I'arip. January to I'cbruary. tqi?- 

Milks. — In order to suppress the adulteration of milk, the Egyptiai 
Minister for the Interior asked the Department of Public Health to detei 
mine the standard amount of fat and solids not fat which should be presenl 
Taking as a basis the results of analyses made in the Municipal Laborator 
of Alexandria, the Public Health Department proposed to fix the followin 
limits ; 

1} Bufftdo’i MUk i* Camouue ") ; 

Fat .... 5.0 % SoUda not fat ... . 8.5 % 

z) Cote’s Mitk : 

Fat .... 4.0 % SoHda nut fat ... ■ 8.} % 
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In the towns (rf Egirpt not only cow's milk, but more especially bnf- 
^o's miUc is drunk. Tte milk of goats, sh^, asses or camels is little used 
1 the towns. The custom of milking the cow before the customer's door, 
tich was once very general, is gradually dying out in Cairo. 

It is very difficult to fix a very definite composition for cow and buffalo 
lilt in Egypt as there is a great discrepancy between the averages ob- 
linetl by different chemists. As a result of investigations made thwe, the 
lunicip^ Laboratory of Alexandria determined to fix limits of 8.5 and 
1,0 % fur solids not fat. On the other hand Papel and Hogan obtained 
he following results from the analysis of 61 samples of buffalo milk : 

Mininmm XaziraoB Averaite 


not fat \ 9.75 \ 7.95 % 

Tat t,.4 % if» 4 % <i.y5 


series of analyses of buffalo milk gave the following results : 

MiahBtim Makimum Atcrogv 

Kal 5.! 7.% 

SoU<l» ot>t liil x.t % lo.s (}.* % 

Cv, mw 

There is a great difference in the milk yield of the cow and the buffalo. 

MiDittum MacDuim Avero)^ 


Cow > (dctr(i) :) 2 o^ces 

Raffdlo I okc 5 «4c«« 3 okc» 


Butte* ; Fresh butter is very rare in Egypt and few local farms make 
t; usually it is imported from Europe or -Australia. Melted butter, Samma, 
i iienerally used for cooking. 'The .Arabs use a fat containing a small 
mount of serum and casein which they call zibda. Egyptian butter is 
oraetimes made from cow's milk but more often from buffalo milk ^ga■ 
Ki«ss«). Butter made from the milk of sheep and goats is also used. This 
s generally imported from Syria and rarely made locally. 

-As with milk, it is difficult to fix limits which will prevent the adulte- 
ation of butter. The writer proposes that dealers should be obliged to state 
he animal from whose milk the butter is made. 

The characteristics of the fat of buffalo milk are: — A high Reicheet- 
dtsSL number, 32 to 35, or even 38 : a refractive index (Zeiss refractometer) 
if from 4J to 43 ; a Polenske number of from 1.3 to 3.7 and a saponifica- 
ion index between 217 and 235. 

~ ‘‘Gnoa’' Ghtew Attacksd b; PenlellUum Roqueforti at the Oieeat 
Station at laidl, Italy. ~ DaiXA tome, G. Id Ux Anwuno 4 <Uo R. Siaxume 
iprrimrnuu 2 « Cwi/icK * Loit, Vear 11 ) 15 , pp 10-22 Lodi. 

It is well known that certain species of PeniciUitim cause the charac- 
eristic odour, taste, and colour of various types of cheese. Thus Pew- 
‘lloium Roqueforti (var. of P. gloucum) is peculiar to the French Roque- 

(£ 2 .) 


<ij I like — i.34t kg. . 
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fort cheese (ewes' milk) and also occurs in the Italian Gorgonzola ani] 
the English Stilton, It is also sometimes found in butter ke^ for a loj, 
time in dirty places, which then has the odour of the above chiese 
It can also, together with other moulds, damage certain cheeses with hare 
or soft rinds, the latter partiailarly when new and not yet hardened. Xhii 
has been observed at the Royal Cheese-Making Station at I.odi 
where some pieces of " grana " cheese (parmesan) had a surface mould o 
a greenish white colour, which at first .seemerl harmless but after a fe» 
days attacked the rind and penetrated deeply, being difficult to remove 
The cause was found to be Penidllium Roquelorti. 

This occurrence, which had not been seen jireviously at Lodi, was 
probably due to the wind carryng spores of Penicilliuni from the Gorgon- 
zola store-room, and thus infecting the " grana " cheese, or again, more 
probably, it was due to infection from utensils or the persons or clothes 
of the workers. 

If the infection had been neglected it could have caused seriom 
damage, but owing to the conditions of cleanliness, it was at once eiacli- 
cated. 

489 - The Ose of Brine Tank RMrigeiatoi Can for Fruit Shipment. - ihti 

Canada, Oe-partmetU oi Azrutdlurt, Th/ A^ftcnlfurul fiatelte v) CanaJn, Vol. 4. N‘o 

pp. 110-114, OttuHu, rcbruiin*, 191 r 

At the cold storage warehouse of the l>air>’ tind Cold Storage lirimcb 
of'the Department of Agriculture at Grimsby, Ontario, experiment.s wert 
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carried out to determine the value of various methods of precooling, ]>acki!is 
and shipping tender fruits over long distances. In iqi6 the u.se of the lirin* 
tank refrigerator car was carefully studied , and the car Was found to be ad 
mirable for shipping such perishable goods as poultry, meats, dairy produci 
and fruits. 

During the transit of dressed meat or ixmltry it was found jmssible, evt: 
in hot weather, to maintain freezing temperature in the car by the conti 
nual addition of rock salt to the ice. During the shipment of fruit the as 
of salt was omitted, because of the supposed danger of freezing, the ice beis| 
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in the tanks in block form. This was found to be a mistake. When the 
ce is placed in the tanks in large blacks, it only melts when the heat has 
transmitted through the iron walls, and rarely descends below 50® F. 
[0 order to obtain low temperatures the ice must melt, and to reach this 
jid, salt nipst be freely added during the whole journey. In the first brine 
ank trial of shipment between Grimsby and Winmpeg, the fruit was pre- 
jioled to 43° P' and 500 lbs. of rock salt were added to the ice. During 
ie trip the temperature rose to 53“ and the shipment resulted in a heavy 
OSS. A further shipment was made between Grimsby and Brandon. In 
his case the car was precooled to 39“ and 5 % salt added in re-icing. The 
niit arrived in splendid condition. 

The appended diagram shows a longitudinal section of the refrigerat- 
ng car. End bulkheads are installed which allowed a 4 inch space between 
he fmit and the permanent bulkheads in the car. This permitted a free 
jrculation of air to pass from about the cold brine tanks underneath the 
alse floors to the centre of the car to replace the warm air. 

This method of refrigeration gives excellent results. Neither freezing nor 
njury from low temperatures occur with the use of 5 % salt with crushed 
ce. when slatted floor racks are u.sed so as to assure the free circulation of 
be cold air. 



PLANT DISEASES 


DISEASES NOT DUE TO PARASITES 
OR OP UNTILNOWN ORIGIN. 

.490 - BOaet ot the Siioeeo upon Tunisian Vineyards, In July 1916. — HuIMih d. u ih. 

r^rltim fidneraU de I'A^ncullurf, dtt Commirdf fl df la C oi<miitaii<m de la Wsmcc lU I um, 
30 th. Vcar, No. 8<>, pp io»>-3oH, Tunis. 1016. 

Up till the 1st. of July, 1916, the Tunisian vineyards were in splemlid 
condition and promised an abundant crop, unfortunately, during the first 
fortnight of that month there wa.s a sudden rise of temperature and 
violent gusts of sirocco which caused very serious damage. 

A hasty enquiri' from a certain number of growers elicited the fact 
that the damage was very irregularly distributer! and that various fartois 
were capable of increasing or diminishing the harmful action of the tdrocco. 
It therefore seemed a useful plan to collect as large a number of obserra- 
tions as possible in order to obtain some firture information with regard 
to means capable of being applied in the future, in order to reduce the 
damage from sirocco. 

Question papers were circulated by the Department of Agiicii'lute 
among a large number of vine growers ; the present paper gives an analy- 
sis of the answers received. 

It seems to result that the damage is due less to the high temperatiird 
than to the insufiident supply of soil moisture in relation to the intensd 
evaporation cansed by the warm wind ; some vineyards, indeed, have 
reasted remarkably well in spite of their having been exposed to the iiinsl 
violent sirocco. 

A certain number of natural factors tend to increase the amount ol 
damage : compactness, small depth, white colour of soil, southern exposuie 
The only thing that can be done is to bear in mind these factors whei 
selecting foture sites for plantations. 

The observations communicated by the vine growers all agree witi 
regard tc the greater resistance of certain stocks. 

1 . — Red stocks. " Alicante — Resisted very well everywhere 
in many vineyards remained abscdutely tudianiied ; damage from 0 
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jOyJ,. " Oinsaolt '* — Resistance siinilar to that of “ Alicante ” ; often 
Biharmed ; damage from o to 15 %. 

" Terret-Bouret " and " Aspiran ” — Suffered little. 

" MourvMre — Resistance good, somewhat less uniform, however, 

for the preceding stocks : damage 5 to 30 %. 

" Picpoul — Resistance fait. 

" Carignan ”. — Resistance fair, varying greatly according to the 
incyard : damage from o to 15 %. 

" Petit Bonchet ". — Habitually regarded as resistant, doubtless 
p account of its earliness. It suffered a great deal in 1916 when the si- 
occo came earlier ; damage sometimes reaches 60 %. 

" Alicante- Bouchet ". — Suffered badly in almost all the vineyards. 

' Aramon ” and " Morastel ”. — Suffered wor.st, the damage going 
retimes as far as the complete scorching of the grapes. 

II. — White stocks. — In general, suffered more than the red stocks; 
ot one has been recorded as having resisted well. 

“ Clairette " and Chasselas ” have been among the least injured, 
hough, in some vineyards, they lost 50 of their bunches. " Muscats ” 
Beidi " Ugni ", " Pedro Ximenes ", " Oilombar " suffered very badly ; 
large number of plants have had their bunches completely dried up. 

There are some factors which are in the control of the grower All 
ictors causing the e-Nhaustion of the soil in moisture or nutritive elements 
Jantations too crowded, adventitious plants, presence of living shade 
huts) increase the injurious action of the sirocco. On the other hand, 
11 qierations which favour the con-servation of soil moisture and soil 
anility (hoeing, manuring, irrigation) and those which tend to reduce evap- 
ration (particularly the removal of shoots) are of a nature to diminish 
te damage done by sirocco. 

The importance of the damage caused in Tuniaan vineyards by the 
locco of July 1916. is undoubtedly largely due to the long spring 
rought which had impoverished the soil in water. Such a combination 
f circumstances, without being exceptional in Tunis, rarely occurs with 
ich intensity. It does not seem too rash to believe that the improvement 
iailtnral operations is capable, in normal years, of redudi^ to an msigmfi. 
int matter, the danger which the sirocco threatens to the grape bar- 
est of the country, 

i[ Toxic Chlorosis ot Malxe. The Internal Secretion and Natural Resistance ol 

Higher Plants to Pobons and to Parasitie Diseases (O. — MAit, r.. int ontxrj reruns 

Ji% stances de la de Vol. I^XXIX, Xo, i<j, pp- iny^io6<>. Paris, 1016. 

The writer has been researcliing for sometime past, upon experimen- 
iily produced chlorosis of Zea Hays. 

Tlie disease, unlike the chlorosis observed in plants deprived of sul- 
kur and iron, is due to a more or less secondary intoxication of the plant, 
•raps of the cell sap and exudate of normal leaves placed upon sick leaves 
store the green ctrfour to these latter. 

(i) See r. rebnuty ton. No ia6, 

O* 
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This curioiu curative property Ihe odl sap may inoaietitarily disj 
pear under the influence of atmoqiheiic conditions ttnfavouraUe to groni 
The daboration of an active sap thus appears as the result of protoplasn 
activity which may amount to an actual iatemal secretion. The role 
this secretion is to en^re the resistance of the plant to acddental poisoni 
and parasitic diseases. 

The vvriter gives an account of the facts on which these statemei 

rest. 

1. — The addition of lead to the mUritive solution and also the addin 
of methyl alcohol produce toxic chlorosis of maize. — The spring wat 
employed by the writer for the last so years for preparing nutritive sol 
tions suddenly became useless for the purpose owing to the occurrence 
lead which produced toxic chlorosis. 

Lead, in the 'three following forms and in the following proportioi 
was introduced into a complete mineral medium A, prepared with diet 
led water ; 


1) XfCHd $bot . . . . 

2) Utbarge 

3) Sub*a«tale of lead 


in gr. per Haak of 
culture medium 
2 gr or s gr. 

4 eg. or 8 eg. 


To the 3 media so obtained two control media were added, tlie fii 
composed of the medium A. the second of the ordinary minerai medin 
B prepared with spring water and pure commercial salts. 

These 2 control solutions contain : 


Sodium nitrate 

Monopotassic pho^hate 
Kpotaaric phosphate . . 
Magne^um sulphate. . . 

Iron sulphate 

Manganese chlori<’.c . . 

Zinc chloride 

Potassiuni silicate ■ . . 
Aluminium sulphate. . . 

Sodium borate 

Sodium fluoride 

Potassium iodide ... 
Calcium carbonate ■ 
Water 


Sohitioa A 

0.5 gi 
0.35 ’* 

o.fi “ 

O.T ” 

0.03 ” 

0.01 ” 

o.ox ’* 
o.or ’* 

0.01 ” 
0.004 ” 
0.003 ” 

0.003 
I 

distilkd tooo 


Sohitka b 

0-5 gr 
0.25 
0.35 " 

0.1 ■' 
0.02 ” 
O.OI ” 
0.01 " 
O.OI ” 
0.00 " 
0.00 ” 
0.00 " 
0.00 ’* 

1 

qning io<‘" 


Solution A is the complete medium (the composition of which w 
experimentally determined by the writer) which satisfies the needs 
maize in mineral elements and enables it to develop fully. 

The 5 solutions described above are put into 2 -litre bottles and st 
rilised at i 20 ® C. The lo to I 2 day old maize seedlings are introduced wi 
the necessary precautions to prevent bacterial contamination. 
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^ RHite Md« obse^ that the tJante which grew in tiie /I sdu- 
tion with Rd^tioti of hthaige became chlorotic to the «am«> ext^ as those 
whidi grow in the B aolntion (the spring water of which contained lead). 
The though insoluble, had a poisonous effect, owing to its state of 

division. 

Thie lead shot and the sub-acetate were without action in the condi- 
tions of the experiment (the quantity of sub-acetate was too feeble). 

Hie methyl alcohol introduced into the A solution at the rate of i or 3 
parts per I ooo, by volume, renders the maize chlorotic. The methyl 
alcohd disappears progressively from the nutritive sdution. 

II. — Tht itpriml of tine, and also of manganese, renders the maize 
chlorotic and the chlorosis observed in these conditions is of the toxic type. — 
The writer had already shown that dep rival of manganese rendered the 
plant chlorotic when it was living in the solution B devoid of lead. The 
deprival of zinc, on the contrary, caused the death of the plant when its 
diy weight reached i to 2 gr. 

The writer took up the question anew, making use of solution B., but 
the elimination of the zinc, instead of entailing the rapid death of the 
plant, engendered toxic chlorosis in the same way as the pnivation of man- 
ganese. This is easy to understand as the medium B is already deprived 
af aluminium, boron, fluorine and iodine. 

tlanganese and zinc both ward off, by different methods, the same 
accident of growth. They protect the plant from Ijeing poisoned by prev- 
enting the production or accumulation of toxic substances in its tissues. 

ill. — Experiments on the treatment of toxic chlorosis. — The 
" chlororeactiou " (a test in which the exudate of normal leaves or their 
extract after maceration is allowed to act upon chlorotic leaves in order 
to restore the green colour to their parenchyma) constitutes a very sim- 
ple method of testing the curative properties of a substance in relation to 
toxic chlorosis. 

Dilute solutions of zinc rr manganese salts are without action, even 
upon the sickness produced by the supjiresrion of one of them in the nu- 
tritive solution ; similarly the writer has observed that the “ chlororeactiou ’’ 
is negative with the complete solution A. It has been noticed, however, 
that toxic cWoroas may be ciued by substituting the medium A for the 
solution which engenders it immediately the first sp-mptoms appear. De- 
lay of a few da3rs. however, renders the operation useless. 

The ejnidate and extract of normal leaves are consequently the only 
remedies so far known against toxic chlorosis. Under their influence 
the green colour becomes again evident after only 10 hours exposure to the 
sun on fine spring or summer days. The chlorophyll increases rapndly 
and the cured cells reacquire their full activity : tliey elabomte in their 
turn the active substances which they pass on to the neighbouring cells ; 
the parenchyma gradually regains its green colour, following the direction 
cf the ascending sap, then in an inverse sense as soon as the green band 
has reached the eiriremity of the leaf. To sum up : the transfusion of 
sap neutralises the, toxk substances winch the chlorosig engenders 
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{onto, lendetB the cored cells ctpable in ther.turn of preventing their 
fomiatian or of neutralising their effects. 

IV. — SecretioH of iiu octtM cM sap. — It is probabte that the pro- 
perty which the parenchymatous cel's possess of secreting substances 
preventive of poisoning is not peculiar to maize but is a general faculty 
which ensures the natural resistance of the living ceD to pmsors and to 
parasitic diseases. 

Atmospheric conditions exercise an injSuence upon the internal se- 
cretion : fine weather increases it and the excess cf the substances so manu- 
factored escapes to the exterior ; dull and rainy days riiminish the rate 
of formation and may even cause the preventive substances to disappear 
completely from the cell sap. The natural resistance of the plant thus 
varies with the atmospheric conditions. 

V. — Natural resistance of the higher plants to parasitic diseases. - 
The writer infers that the role of the internal secretions extends as well 
to the protecticn of the plant against fungoid dise ases This inference 
is based upon the influence which the atmospheric conditions exercise 
upon the course of these diseases. 

It is even probable that this protective function is also used agaiibl 
animal parasites. 

493 - Pta^nt Mosaic. — McCustooc, J. .K., in Scimcr, N'ew Series, Vol, XL V. .Vo 1 1 y,, 

pp. 47-48. Lancaster, i'a. January li, tpiy. 

On September 28. 1915, while looking over a field in which peanuts 
{Arachis hypogaea) had been grown annually for the past six years, the 
writer observed a plant, of which one shoot bore mottled leaves. A careful 
inspection of the whole field was made, but no other plant bearing mosaic 
leaves was found. This made the writer suspect that the trouble was not 
infectious. It seemed advisable to test this point further, esjiecially since 
the mosaic plant of Arachis was otherwise healthy, except for a few leaf 
spots produced by Cercospora personaia. 

TTiis mosaic plant was transferred to tbe greenhouse ; before final 
potting. 2 of the mature pods were removed, and 4 peas taken from them were 
planted at once in a pot of greenhouse .soil. 

The 4 resulting plants, together with z other seedlings which came up 
later from peas left on the mosaic plant, have been under observation foi 
the past 5 months. In no case have any signs of mosaic developed. It 
would thus appear that this mosaic was not carried by tbe seed. 

I'he origina] plant continued to grow and produce new leaves at the 
end of the shoots, but in no case did any but the' mosaic shoot produce new 
leaves affected in the same manner. 

To obtain further data of the infectious nature of this mosaic, a i>ot 
of 4 peanut plants from a 1914 crop was elected. Two plants were cut 
with a flamed scalpel to serve as checks. The a other plants were treated 
in tile same way, exuxpt that into the incisions were inserted bits of macerated 
mosaic leaflet. These plants have been under observation for the past 5 
months, but fio signs of mosaic have developed on either the checks or the 
inoculated individuals. 
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On October 14, 1915, a, pot containing peannt plants from the 1914 seed 
#as taken to the laboratory. By means of Indian ink, circular areas were 
jiarked on each leaflet of one plant. Within these circles the tissues were 
pierced several times with a flamed dissect ing needle. This plant served 
as a check. The second plant in the same pot was treated in a similar way, 
except that before pierdng the leaf tissues, the needle was moistened in the 
juice from a mosaic leaflet freshly removed from the potted mosaic plant. 

Similar checks and inoculations were made on garden peas (Pisum spp.) 
growing in pots, using juice from the mosaic peanut leaflrt. On November 
13. 1915, the above plants were carefully examined, but neither the checks 
nor the inoculated plants showed any signs of mosaic on either young or 
old leaves. 

On the same day, in order further to test the infectious nature of this 
peanut mosaic, one check was prepared by injuring each leaflet of the plant 
by pinching it between the thumb and finger nail. Eight other plants of the 
same age and all from the 1914 crops of .seed were treated similarly, except 
that the finger nail was moistened in macerated mosaic leaves before pinch- 
ing each leaflet to" be inoculated. 

After more than 3 months after the inoculation, the checks and inocu- 
lated plants alike were free from all signs of mosaic. On all the leaves, 
however, the scars of the finger nail injury were visible. 

As the original mosaic plant had matured in the meantime, leaving no 
(resh leaves to use for inoculation, it seemed advisable to the writer to pre- 
sent this data so that others might be led to record any observation they 
may make along this line. 


DISEASES DUE TO FUNGI, 

BACTERIA AND OTHER LOWER PLANTS. 

r' ! - Baeteria and Fungi In Their Vital RelatioRships with the Tissues of Plants.-' 

N'o. 415 of this BkiUtitt 

414 -Obsenratiottsontbe"OUiuni”ofttieOak.— N'ECOt, r. W ,iti yaiururtsscnschafthcfie 
/rifschrijt fur Forsl'Vnd LauJiririschaH, i tth. V«ir, ji-jj. pp. 544-5*10, fig 1*2. 

1915. 

In a prernous paper on the Oidium of the oak, the writer showed how, 
in 1914, he had several times infected the pedunculate oak with an Oidium 
which had developed upon a species of Rubus. He admitted, however, 
that his experiments had not been conducted with all the care that cotdd 
be wished, as it was possible that among the conidia of the Oidium from 
the Ruhis and employed for infecting purposes, there might po.ssibly also 
have been some of those from the Oidium of the oak. It was therefore 
necessary to re|.'eat the experiments and to eliminate all source of error. 

Preliminary examination showed that the Oidium of the Rubus had 
appeared in 1913. in the same localities (at Pastritzleite between Tliarandt 
and Hainsberg) as in 1914, and at a period (end of June) when the Oi- 



yet ^pjitr^. 'nst^isrt ifteidy pto^ to a 
ex^t,;^ imiity of 4he ooniclia emptiiy^ fet iideeion. ,r : 

~ Ti» wt^ iBfecteii, by aeaos of the cooiifia of the <»(. the Rtt- 

Ims, sOToe young oak shoots, hardly developed. wWch had been kept 
for a certain time previoudy in a moist diamber, in order to exclude 
ohanw iofectioa. In other cases, he emj^yed as some oak aeellings 
developed under a bell-jar, protected from infection. In every case there 
was subsequent formation of conidia upon the oak. 

In order to eliminate the last remaining possibility M error, the writer 
grew the Oidium of the Rubm in pure culture upon the young plants of 
Rufms possessing roots, and later used the conidia so obtained for infec- 
tion tests. It should be remarked, however, that pure cultures of the 
Oidium of the ffuhNS are difficult to obtain, because the species of Rubus 
to be used is difficult to infect. The conidia of the Oidium of the Rubus 
obtained in pore culture were placed, on the 13th. June 1915. upon young 
cut shoots of the pedunculate oak, ina moist chamber; 4 days later a superfi. 
dal udiite mycehom was observed at several points ; 2 da5rs later still 
there was a good formation of conidia. Iwiter experimeirts have given the 
same result. 

The writer, however, has never been able to infect the young leaves 
of Rubta with the conidia of the Oidium of the oak ; the cause probably 
lies in the fact that the Rubus is very little susceptible to infection. It 
has been seen above that it is difficult to infect the Rubus with the Oi- 
dium of the Rubus itself : logically therefore it is more difficult still to 
infect the Rubus with the Oidium of the oak. 

In spite of this, the Oidium of the Rubus should be identical with the 
Oidium of the oak, seeing that it can be transmitted to this latter tree 
This is an irrteresting point as it had been previously supposed that the 
Oidinm of the oak is capable of passing as well to members of the Rosaceae. 
The Oidium of the Rubus. as well as that of the oak, are said to have ap- 
peared in large numbers only during these latter years ; this fact, toge- 
ther with the observation that even the fungus of the Rubus has only b^i 
observed in the conidial form, seem to speak in favour of the identity of 
the two parasites. Certain observations, however, have shown that these 
two fungi are quite different. The conidia of the two parasites are distin- 
guished from each other by a constant character : the content of fibrosin 
bodies. These are foiuid in greater quantity in the Oidium of the Rubus 
whilst they are almost completely- lacking in the Oidium of the oak. The 
proportion of fibrosin bodies however, is lower for the conidia of the Rubits 
Oidinm than for those of Sphaerolhaa Caslagnei, which points to the exis- 
tence of a difference between the Oidium Ruborum Rabenhorst — which 
seems to correspond exactly to the fungus observed by the writer on the 
Ridbus — and SM. Castagnei. 

flow can one explain the apparently contradictory fact that the Oi- 
dium of the Rubus passes to the oak. although it is morphologically diffe- 
rent from the C^nm of this latter? 

The microscopical examination of the conidia which had developed 
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poo the e^-teaves gave tiie sutprisiiig result that these conidia did not 
^bie f^Jse of the Oidium of the oak, but th^r corresponded exactly 
itb the comdia of O. Rubomm (numerous fibrosin bodies, large vacuoles). 

This shows that : l) in favontafale conditions it is possible to transmit 
{nngus to a plant-host which is a strainer to it where it can produce 
pores ; 2) artifidal infection experiments may possibly in certain cases give 
^ results by leading one to establi^ identities which in reality do not 
BSt. 

The writer proposes continuing the cultivation of 0 . Ruborum upon 
oak in order to determine whether the conidia similarly retain their 
igh content of fibrosin bodies. 

In the latter part of his paper the writer deals with his observations 
pon the Oidium of the oak. He has followed (spring 1915),' in a wood 
ihere the oak Oidium appeared every year in a disastrous form the open- 
^ of the buds and has established that wintering of the Oidium in the 
lids is relatively rare. However, quite a few of these winter forms are 
ifficient to enable the fungus to retain its vitality from one summer to 
nother ; the great faculty for spreading of the Oidium is the reason why 
: appears every year in the form of an epidemic. It is unable to develop 
j a great extent upon the first shoots, as one might have expected, as 
teie are not yet any conidia and when these latter are present in any quan- 
rty, the leaves of the first shoots have become more resistant owing to the 
reater cutinisation and modification of the cell contents. 

The leaves of the second shoots only form a suitable medium for the 
ingus 2-3 weeks after the development of the second shoots. Ihiring 
iis period, that is to say from the middle to the end of July, the develop- 
icnt of the Oidium epidemic thus gains in mten.<iit>' ; all these infections 
re due. however, to c»-,nidia carried by the wind and not tc infection of 
ie buds. As a factor in^nencing mass infcctiou there may then enter into 
lay the action of the high temperature and of the intense illumination 
ihich occur at this period of the year. 

15 - The InteensI Secretion and Natunl Resistance of Higber Plants to Parasitic Di- 
seases. — See No. 4>ii o( (hb BulltUn 

^ Role (d the Awns in the Resistance of Native Hungarian Wheat to Fungoid 

— See So. of this 

97 Acid ud Alkaline Spraying Mixtnfes. — h^on, r. .tn ei iiu- 

34U1. Yeur, Vol. leXVII, So. 10, pp MontpdUcj. March 11. igir 

With reference to a conununication by Messrs. Vemiorel and D.\n- 
oxY to the French Academy of Agriculture on the preparation of copper 
fixtures for the control of " mildew ”, whence it appe^s that add 
praying mixtures are inferior to alkaline mixtures, the writer — Presid- 
rt of the Agricultural Syndicate cf the Haute-Garonne states his 
ersonal idea-s upon this important subject. 

Messrs. Vekmosbl and Dantony say that add or neutral mixtures are 
arried off by rain and atmospheric agents with extreme rapidity, whilst 
Ikaline mixtures resist much better and remain active for months, giving 
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vp after tWs tiae a fair quantity of copper to the water of the atmosphere 
whence the condnsion that an alkaline mixture with l % sulpbate of cop 
per would be superior to a 2 % spray, when it is add. The writer draw? 
attention to the fact that the addmixtuie is a mixture wtdch contains the 
same quantity of lime per hectolitre, in a copper preparation, as does an 
alkaline mixture to which is added the quantity of copper necessary to lej. 
der it add ; from the point of view of its physical compositioo, therefore, 
it is just as thick. 

The writer states that, if the soluble copper is removed by the rain, 
it would be the same thing from the point of view of the vine as if no ex 
cess of copper had been added, consequently the writer is at a loss to un- 
derstand why this preparation should cease to be active. He states he 
has obtained good results from add preparations. 

He questions whether the copper, whose disappearance was remarked 
by Messrs. ViruORiN and Daktony had not bem partially absorbed b\ 
the leaves, thus conferring upon them a certain immunity. 

It would be interesting to study this phenomenon and. at the same 
time, enquire whether it would not be possible to protect vines gainst 
fungoid parasites by injecting an immunising solution into the sap. 

The writer condudes that : 1) thorough spraying with copper mi.\ 
tures is more important than ever and that such spraying should extend tc 
all the green portions of the plant ; 2) in the present state of our knowledge 
it would be very dangerous, in a year favourable to " mildew ", to reduce 
the quantity of copper, 

498 - Ume-Sulpbur Mixtures hi the Control of tbo “ OMIum” of tbo Vine. — Casokr 

AKTSUR, ia Li Pfovr.’S el ^jth. Y«ii, V’lil. I<XVI, ii, pp, :5s- •<; 

Montprllier, ivi 7 

In view of the increase in price of sulphur and of the dif6cult>’ of trans 
port, the question of lime-sulphur mixtures is of particular interest in the 
present circumstances. The writer, who is Director of .Agriculture for Can 
tal. gives the results of his personal researches, carried out chiefly with "Char 
donnet " (a residue of the manufacture of artificial silk.«, containing fx)“, 
sulphur and 30 % of lime). 

The action of lime-sulphur mixtures is absolutely certain, even on tin 
" Carignan ” varieties. On this stock, q or 5 generous treatments (sjireai 
in handfuls) have also got the upjx-r hand of the " Oidiura " in circumstan 
ces where, formerly, the crop was completely ruined. The writer aihl 
that, if preventive treatment is necessary during the flowering {reriod, i 
is absolutely indispensable to continue it until the last trace of the fun 
gus has disappeared. On the other hand, it is known that the disc,ise i 
more diflicult to combat the nearer one is to the maturation perimi. Thi 
mixtures should therefore be made up as follows : 


Mixy — jtMh. juuc — milphur 

— lime or a.'Jh . . . s'> 

j* lh. June — lit. Aaumi — sulphur " 

— lime or wood a“h ... 40 '* 
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.99 BiptrliiMati m Oe Contnl o( StictU Pmnitzei (“bnuea”) and Cyclo- 
eoniam otaagtaam ("oedilo dl |i*voD«*’),rvi)goiil Panultea o( tbe OItve 
Tim, iB Italy. — See this BiMetin, Ku. 4 J» 

joo ' Fataata Batatinc to tbs Control ot Plant DIasasea and Pests. — see tus Butuun, 

NO. 4 B 0 . 

301 - Abnomal Fall bi an Hevsa obsenrsd in Java oi - akbns, h., in Uc- 

dedstiingen van k<t Provfitaltvn Maiangt No. 14. |»p. 6 ~il. Soerabaia, 

After a period of heavy rains there was noticed a sudden sheddeng 
the young leaves of an Hevea, which the prevous day showed nothing 
abnormal. The surrounding trees showed no anomaly, A few similar 
cases were observed in other plantations situated in the east of Java, 
Small black blotches were observed on the petioles and grey-green pat- 
ches some centimetres in width upon the leaf blades. 

The writer showed these blotches to be due to the ])resence of a fungus 
of which various fructification forms are known and which 'has been 
described as Gloeosporium Elasticae by Massee and as N eozimmermannia 
Elaslicat by Kookuers. 

Pure cultures of the fungus are easy to obtain but the inoculation ex- 
periments carried out by the writer did not always give satisfactory results. 

It is considered that climatic conditions must be responsible for creat- 
ing the necessary predisposition of a tree to the disease. In normal condi- 
tions in Java the parasite offers no menace. 

It is advisable, however, as a precaution, to treat the trees attacked 
witlt a spray such as Bordeaux mixture and to collect and bum the 
diseased leaves. 

;o: - Phytaloapor* Theobromae n. sp,, Stacbylidlum Theobromae 
n. sp. and Hetmintbosporium Tbeobromae n. sp., Micromycetas Injurious 
to Ot eaof under Glass, at Pavia. Italy. — Tvrco.m H.\Lesiu, in Bvndir-onit d< ite srdut^ 

dflU AuaJfmta da dt SctV>»*<' /isiVfct-. masun^iichf <• najurali, jih. 

scries, 191 half-year. I'n;, \'ul. Vol. XXVJ. Tarf i.i>l> 75*?^. I'jir. Jd 

R. Istituto botanuo (UU'VntvfntId dt Paua, Series II. VoJ. XVIl, .s pp.. I’laU* I, 
Milnn. lyi 7. 

Recently, upon the leaves of a few plants ol Theobroma Cacao L.. cul- 
tivated in the glasshouses of the Pavia Botanical Garden, there has tieen 
noticed a certain amount of disease of a fungoitl nature which, in the pres- 
ent state of our knowledge of the pests of this plant, must l>e regarded 
a> new. 

Upon the infected leaves there are blotchc^s of two distinct forms : 
some which are marginal and more numerous, are large and of irregular 
sha|)e ; the others, localised in the more central portion of the leaf, are 
either round or oblong and measure i to 3 cm. in diameter- In both cases 
the blotches upon the upt^er surface of the leaf are of a light nut-brown or 
a<liy-grey «)lour and have a reddish brown zone around their niaigii^ ; 
up<m the lower face of the leaf they are of a light chestnut colour which be- 
comes darker and darker towards the edge. 


(l) See B. Dec. No. 


{Ed.l 
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lTp<m tbese btotcbes, especially tbose tipoxt tipper nn&ct leaf 

there suhseqnently develop little black spots. The nwnbvbtlji^is con- 
siderable and they are irregularly distributed, forming the perithecia of 
a Sfkeriaeeat which may be class^ in the genus Physahspora. The writer 
describes it as new to science under the name of Pkys. Theobromae. 

Upon these same blotches the writer has almost invariably obserced 
a loose, greyish, thin mould usually more abundant npon the upper than 
upon the lower surface of the leaf. Microscopical examination hw shown 
this mould to be formed of two different conidial forms, micro and macro- 
conidia. The former predominates upon the upper surface, the latter upon 
the lower. 

On the basis of the characters described by the writer these two forms 
may be referred to the family of the Dematieae or, more exactly, one is the 
microconidial form of the genus Slackylidium and the other the macroco- 
nidial forth of the genus Helminihosporium. They form species new to 
science and may be called Slachl. Theobromae and Helm. Theobromae res- 
pectively. 

It is not yet definitely determined whether the two species represent 
different imperfect stages or whether they are concomitant forms of the new 
Pkysalospora. which the writer regards as the original agent of the disease 
of the leaves described above. 

503 - Ateotbvia ip. the Cause id a Dbeaae of Cabtefes, In Germany. — vastchs. 

JosEr.in Dentuh^ landnirlsckaftticht Pr^su, 4jrij, Year, So. 35, pp. 308* 30^^ Berlin, lyib 

The writer describes a disease of the leaves of cabbage which appeared 
during igiS in Germany, especially in the regions of the I^ower Rhine. It 
attacked the different varieties of cabbie, the leaves of which showed 
regular round blotches of blackish grey colour. The size of the blotches 
varied considerably, but the diameter did not as a rule exceed the limits 
of 0,5 — 1.5 cm. 

The blotches are covered with the pycnidia of a fungus. These are blact, 
very small, but still visible to the naked eye. The pycnidia are found esje- 
cially in very large numbers upon the upper surface of the leaf, while they 
are practically entirely lacking from the lower surface. The writer has on- 
ly observed two cases where the pycnidia were more numerous upon the 
lower than upon the upper surface of the leaf. Apparently therefore, sun- 
light has an influence upon the appearance of the pycnidia. The centre 
of the blotch is generally rather h^her in relation to the surrounding por- 
tions of the leaf and it is occasionaly somewhat darker in colour. 

Under the microscope, the pycnidia appear spherical but sometimes also 
a little flattened. Their dimensions vary between 70aiidl40 p — most 
often between 8o and loo p. The spores formed within the pycnidium are 
colourless and without uniformity of size and shape. The smallest diam- 
eter of the spores varied between 2.5 and 3 p. 

K results from the writer's experiments that the fungus belongs to the 
gentfs Ascbchyttt. The notes of Kikcuker on A. Brassicae agree partly 
with the obsmations of the writer. It should be remarked, however, tha( 
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piiciiNitt Jiteited hiwK to making use of the researches of Saccasdo 
^ the dascristioQ rf thi* fungus, without undertaking any personal in- 
lestigatiMi. As, aconding to Sawaboo. A. Brassicae appeared paiticu- 
,rly in Porti^ and as it has not often been recorded in Germany, the 
(liter recommends other experiments upon this subject. 

It is the wdjjte heart cabbage which is most often attacked and, accord- 
,g to special experiments made, it appears that the different varieties be- 
jive differently. The red cabbage was only slightly attacked. The Sa- 
jy cabbage was a little less susceptible to the disease than the white, 
rith the Brussels cabbage, damage was insignificant. 

The disease usually appeared late when the plants were already well 
tveloped. It only appeared upon the white cabbage when the heads were 
Iready closed. It is particularly the outer leaves that are attacked 
iter on they fall off. In consequence, the development of the plant is 
indered. Another result of the disease is that the cabbage matures 
)0 late. 

The writer recommends removing the first sick plants that appear from 
he fields in order to avoid the propagation of spores. This is all the more 
asible because the disease appears late, at a time when the cabbage can 
Iready be plucked and used in the household. 

The practice of a good rotation also gives good results. 


04 - PesiiUozM/m Brlzrd! and Lophlontmm Chailmtl u sp.. Pamsitu of 
the ybM and Seoti Pins raspaetive^, in SariUerbuid. — Lendxsb, a . in BuUaimU 

III Sociiti Mamifie dt OVikir. jnd. Series. Vol. VIH, Sm. 4-6 (April-June 1916), 
pp. iSt-tSs. tieoeva. Fell. 36, 1917. 

1. — At the base of a vine-shoot sent for examination from Satigny 
Canton of Geneva) in iqrfi, the writer has noticed the occurrence of a 
onstricted portion with a brown colouration : examination with a lens show- 
d a number of little black spots, fairly regularly distributed, and which 
roved to be the pycnidia of a Pcslalozzia. S^tions cut for the mi- 
roscojK showed that the fungus occupies the exterior portions of the bark, 
Ko’oking physiological troubles which result in the fomiatioii of cicatri- 
uion tissue. Though it was not possible to discover any my-celial fila- 
lents in the deep portions of the bark, it is evident that the fungus acts 
rom a distance and that it is responsible f<y the cancerous formations noted. 

The Peslalozzia studied is identical with the P. monochaeioidea var. 
fnis described by SaCcabdo and Briard and found by the latter at 
royes (France) upon dead and cut shoots. The writer considers, however, 
bat the fungus in question cannot be regarded as a .simple variety, in view 
1 the fact that P. fMOHockadotdea type form, has been found by Ellis at 
lewfield (North America) on the dry branches of Spiraea. The Peslaloz- 
ia however, seem to be for the most part specific parasites. Further, the 
’. moHochaeioidea type form possesses conidia smaller than those of the 
togus in question. These considerations lead the writer to propose that 
be fungus discovered by him should be raised to the rank of a definite spe- 
ies. and proposes the name P. Briardi Lendner. 

This fungus is not frequent. The writer, on visiting the vineyard whence 
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die sick sample was taken, found no trace of the actual ftu^us. This 
no doubt due not only to the fact that this Pafafozain is lekti^y ran , bi 
also to the fact that the constriction it causes renders the shoot extreme 
fragile. In the month of J une, when the labourer attaches the runners to tl 
props, the runners may even break, if they are sick, at the point attack 
and the vine stock is so freed from the fungus and the broken portion ^ 
the shoot. If this parasite became more frequent it would probably 1 
very harmful to vines. 

In any case, the record of this Pestdoziia is interesting as it was pr 
viously unknown, not only in the canton Geneva, but also thioiighoi 
Switzerland. 

II. — In the course of an excursion in the Valais, in 1916, Prof. Chod/ 
has observed in the forest of Finge, upon the scales of the cones of Pin 
sylvestris, small black pustules, visible to the naked eye. Microscope 
examination showed them to be the perithiecia of a Pyrenomycete whii 
the author describes as a new species, under the name of Lophionema Ci 
daii. 

si; - Diseases and Pests of the Common Spruce (Pleet exeelta) in Damamy Foie 

Scotland. — Watson, H.. in transactions ot the Royal $coiti>h ArhoricuUur.ii S -fi. 

\Vi], XXXI. Part 1 , pp. 7 > 7 %, E ‘inburgh ioi7 . 

' Trametes radiciperda seems to attack the healthiest and best develc 
ed specimens of spruce ; this fungus is always present in the plantatioi 

Ckrysomyxa abietis is found in different localities, but seems confin 
to old mature trees, or stunted suppressed specimens. Alongside of 0 
of these mature infected spruces a small area was planted 2 years ago wi 
5 different species of Ficea, but these have as yet shown no susceidibili 
to the fungus. 

Lephodermium macrosporum is somewhat virulent on the needles 
a pure spruce crop of 38 years of age. On many of the needles, the consp 
cuous black perithecia are present ; the fungus has been the direct eat 
of the death of many flourishing trees. During February 1916, nuni 
ous perithecia of Cucurbitaria Piceae w’ere obsersed on the buds of a f 
spruces of about 70 years of age. 

Damage to the spruce by in^t attack is not found extensively, 1 
Tortrix ledella is certainly increasing. 

The Scolytidae are represented by Hylastis patliatus, TrypodmJi 
lineatum and Cryphaltis abetis which, however, conflne their attacks to ( 
ing trees. 

Chermes abietis is very common and attacks both Picea excelsa ,1 
P. sitekensis. 

Cones are seldom found without the destructive borings of the Ian 
of Tnrtix sirobiUUa. 

;o6 - DiSMSM and Patfi of Piaat ponderosu In Oregon, U. S. A.— this 

No. 454. 
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INJURIOUS INSECTS AND OTHER U)WER ANIMALS. 

The “Cnfflaac" Aat {Pltgiolepli long/pet), from the Point o{ View of its 
ECOnOBIM Importaoeo. - Vak de» coot, 1>. in Uidtrl,«s^n van hcl Procislation 
^iuiim-Java, N*. 22, fig. Bfttavia, 1^16. 

In ^ previous publication (i) the writer has given an account of the 

! Alni-y of the " graraang " ant {Pla^oUpis longipes Jerd. )in which light 
hrown on several obscure points and new facts revealed, particularly 
relating to the propagation of the i|ueens. He also gave an account 
; relations existing between the gramang " ant and the development 
; scale insect Lecattium viride. 

•rom a study of the scale insects on youi^ coflee plants, to some of 
i the ants had access and others to which access was impossible, the 
r was able to demonstrate the favourable action of the ants upon 
evelopment of the scales. 

In the presence of the ants the scale insects increxise more rapidly and 
ire more vigorous, whilst the mortality is considerably lower than in those 
rionies to which access on the part of the ants is impossible. 

The ants, by probing the scale insects, stimulate an earlier and more 
ibundant secretion. The writer sees in this forced secretion the reason for 
te earlier development of the scale insects, as the latter are obliged to 
Burish themselves mote abundantly in order to replace the nutriment lost 
trough the secretion. This involves in its turn more active propagation, 
•urther, it has been observed that the colonies of scale insects visited by the 
Bts are only rarely infected b\- a little parasite (Cheitoneuromyia javen- 
is) which, in other conditions, is a frequent parasite of scale insects, 
liis immunity is attributed to the incessant patrolling and activity of 
he ants. 

By working out the conditions of life of this ant, the writer has been 
Me to explain its injurious influence in the Java coffee plantations. It 
Euiains to be seen whether other ants have a similar injurious action and 
he writer has directed his attention to Dolichoderus bitub^culaius which 
alniosj as widely distributed in Java as the “ gramang ” ant. 

I'or Dolichoderus it has been shown that this ant has practicallvnoin- 
uence upon the mortality of Lecanium inridc. The scale insect, however, 
icreases more rapidly in the presence of the ant as it is less exposed to 
flacks of paisites. The presence of Dolichoderus is thus just as harmful 
1 coffee plantations as that of the “ gramang ” ant. Both play a similar 
lie in the biology of the Lecanium. 

The influence of the ants is described upon the development of Pseu- 
fdxcus crotonis Green upon the cacao. 

This Pseudococcus forms a bait for Dolichoderus in cacao plantations, 
s this ant defends' the fruit of the cacao against the attacks of Hehpellis, 
le presence of the Dolichoderus is much appreciated by the planters. 

(Ed.) 
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On tlw otiMT hand, the presence of the>'' gianiiut{(” «& is InjiirioJ 
to the devehipment of the PMMfoecccM. 1 

The writer attributes this difference to the fact that the " gramang’l 
ant fails to d^troy the principal parasite of the PteuJocoams, I e. the Di 
plosis, whilst Mkhoiems porsiiK it. It is thus to the interest of planted 
to attract the Dolkhodems to their cacao plantations and at the same tiJ 
to destroy the " gramang ” ant. | 

The discovery of the unfavourable influence of the " l^amang ' ajj 
both in coffee and cacao ]dantations has induced the writer to renew hij 
researches upon the best way of destroying it . It follows from these 
searches that the method described in his previous publication is the best 
It consists in digging holes, filling them with the remains of dry learej 
and then covering them up with a layer of earth after the ^ts have buii 
their nests among them. A few holes are made in the upper layer and 
little carbon bisulphide allowed to run through. This destroys the am 
rapidly and well, and is the cheapest and best method. As the Dolickt 
(Utus hardly ever mix with the ants there is no fear of their being destroyed 
In this way, only the harmful forms are killed, the beneficial forms remain 
ing. 

In the concluding chapter the writer describes his observations a 
Luanium viride and gives a list of its parasites. 

Among these latter are included Ckilotorvs menlatuyphihalmus Mnli 
whose ravages among the Ltcanium are, howe\-er, not very serious, in viei 
of their relatively slow development, their feeble propagation and limits 
appetite. Similarly, Orcus janikinus Muls. cannot stem an attack of U 
canium. 

The writer has reared the parasites obtained from infected scales whic 
he had collected from various trees, such as Gardenia florida, Juslicia 8 
tanka. Plumeria aculifolia, Coffea robusta and Citrus Aurantium. 

He obtained 2544 parsites, the species of which were distributed a 
follows : 


Cocccpka^m bo%or\iniis Kooiogsb 66.4 % 

Mytocneitu comfierri AShm 

AHdrii/uf crropUs/M How I.Q 

sp 

CJtrtlotuurampia fowniis Gir o<5 

CristatitAorax /Miscapus (>1r 3-^ 

Undetermined 3-* 


On nearly alt these parasites, the presence of hyperparasites was ol 
served, which sometimes were capable of destroyittg as many as 55 "o ' 
tbe insects studied. 

However, it results from the writer's researches that the parasit 
enumerated above have not much importance. For the most part the 
increase is very slow, moreover, they are not very resistaat and attack otb 
scale insects for preference. The ants also hinder their action upon L 
ctmium. 
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508 - OfcwtfWifBt an tte Vi» lUrtoiy of Agrlotit obteurus, Llim. — poiu>, 

If., ittTA4 AwhmIs of Applied Biology^ Vo!. Ill, Nos. 2 aad 3, pp, 93-115, 2 pia*— 

CaniMil(e, Joatau? 1917. 

An accoQitt <rf tJw life history of the Klater A^rioUs obscurus, the larva 
of whtdt,ia common with related species, is called the" wireworm”. Notes 
on the biology of tiie larva are given, together with detailed descriptions of 
both larva and pupa. The Author concludes that the common wireworm 
in Cheshire, ^th Lancashire, and North Staffordshire is the larva of Ag«o- 
Us obscunK Linn. It is suggested that the period of time between the egg and 
pupation is four, and not five years. Characters are given by means of which 
the larva of A. obscurus may be di.stinguished from the related species A. 
linetUus. 

The natural enemies of this insect are discussed ; it is concluded that 
the common mole {Talpa europaea) is of great value in cbeckii^ the pest, 
and should not he wantonly destroyed unless increasing in too large num- 
bers. The amount of damage cau-sed by a mole is probably very small in 
comparison with the amount of good it does. With regard to birds, it is 
suggested that the Plover (Vanel/us vanellus), which is wholly benefidal, 
should be stringently protected. As practically all birds except doves and 
pigeons feed their young on an animal diet, it is obdous that at nesting 
time they destroy a large number of insects, amongst which wireworms 
form a fair proportion of the diet. Plovers. Gulls. Rooks, Jackdaws and 
Starlings are mentioned as being useful in this respect. 

The larva pupates in an earthen cell in the ground, down to one foot 
deep ; the pupd period is about three weeks : the imago remains motion- 
less in the pupal cell for roughly two months, after which it comes to the 
surface, and hibernates under stones, clods, etc., until the next season. These 
facts may be of importance for dealing with the pest in practice. The 
paper concludes by giving a bibliographical list of twenty references. 

509 - Fongl and Baeteria as a Haans of Combating Inseels Injurious to the Sugar 

Cano. — Groerbh'ECE, J.. in Artkiei vnor Ht Suikerindvslrifin r4<rUin4sch~ Indu, Part 

5 «, pp- 3023-2033. Soorabaja 1916. 

Of recent years an attempt has been made to combat the insect pests 
of the si^ar-cane by means of parasitic fungi. 

The writer gives an accormt of the results obtained by Gough and 
Rore at Trinity, in 1911. and by Speare in the Hawaians in 1912. 

In 1914, his attention was drawn to these parasitic fungi by the lar- 
vae of Adorelus compressus, which were covered by an abundant mycelium. 
A culture of this fungus showed it to be identic^ with the Melarrhizivm 
Anisopliae described by the writers mentioned. 

A pure cultum of this fungus was obtained and an attempt made to 
infect 25 larvae of Adorelus by mixing th^ earth in which the larvae 
were present with a culture of the fungns upon rice and potato. About 
a month later two of the larvae were found dead, infected with the fungus. 

For another experiment, use was made of the larvae of ArycUs 
rhinoceros. After a month 19 of the 24 larvae subjected to this treatment 
had succumbed to the disease caused by Uetarrhiaum, and two more 



were attaclEe<l ky fungus. The experiments were continued 

in 1915 with larvae ei'-St^«triehia hdlfri, 40 of which were infected by 
mixing the earth (previously sterilised) in which they occurred, with 
cultures oi Metarrhinum. Five^ks later, ii larvae had succumbed. 

Further experiments resulted in the author finding, after three weeks 
stay in infected earth, 7 dead larvae, and after twelve days, X 2 dead 
larvae all killed by Metarrhisium. 

The writer considers that these experiments have sufficiently demon- 
strated the ineffieacity of this method for combating injurious insects. 
The majority of the larvae were only attacked when they W'hre about to 
pupate. They had already been able, therefore, to do damage, before they 
were infected. 

Another difficulty is that, even when the larvae have reached this stage, 
they only succumb in part to the disease caused by Metarrhizium. Further, 
thorough treatment with this fungus would entail considerable expense. 

The writer mentions later his experiments with AiptrgiUus parasiticus 
on Lecanium sacchari -{== Psettdococcus calcetariae). When cultures of 
this fungus were dusted upon the insects the results obtained were nil. A 
better result was obtained by whitewashing the insects with the cultures. 
The results in general were so unsatisfactory' and the method so costly that 
the author did not resume his experiments, in view moreover, of the fact 
that the damage done by these insect to the canes is not considerable. 

On studying the larvae of Adorelus which succumbed to the disease 
caused by Melarrhizium, the writer found several larvae attacked by an- 
other disease of bacterial origin. 

A bacillus was isolated 10-15 pin length and i.5-2p broad. to which 
was given the name Bacterium gigus n. sp. This bacterium forms reddish 
brown pigmented colonies upon agar-agar, is aerobic and resists mannite, 
letnUose, galactose, maltose, saccharose, raffinose and dextrin in the pre- 
sence of 0.05 % KjHPO, and o.i % NH, Cl. 

On another occasion, from a larva of Adoretus, another bacterium, 
B. prodigiosum was isolated. 

Experiments have been made on infecting the lar\-ae of Adoretus with 
these 2 bacteria by mixing a pure culture with the earth in which the lar\ ae 
were buried. The percentage ot dead larvae was so small that the 
writer concluded they were only infected under special conditions. From 
the results obtained there seems little lifcelihoal of finding a method 
of fighting insect pests by means of bacterial parasites. 

510 - Experiments on the Infection of Insoets with tho Fungns Metarrbizlttin 

(■).— Rvooces, .t 1. . in MaMeelincn van^kel Uboratorium ri«' 

Phnlcaxietin, No. 35, pp. Balsvia. i^iO- 

The writer's present expmments were suggested by the results ob- 
tained by Rorer in 1913. at Trinity Island in the control of Rbyncotes 


{0 S« on thissobiect B. Feb. lyii, Jf . 650 ; B Sepl. 1914, No. Mo; B. Ocl. 191J. No- 
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ijjanoTO TO IIKSHJ{«TC^. Pta intectton pu»p<j(»^^pdris were emjAjyed 
(Stained fwan ai^tnre oa rice mixed with a quantity of flour. 

S^HarrlU^pt Atmojdiae (Mets^n.) ^SOflohiii was obtained from 
Hawaii, Va^ majority of the experiments' were made at Buitenzoig 
(Java), ^th the larvae of Leucophilus rorida and locusts (Cyrtacanthacris 
^pieorms). In one of the e^^riments the mortality of the locusts 
jwing to infection {tom iielarrhizium reached So %. However, on taking 
jatn account the results of other experiments, one is led to conclude 
(hat such good results are only obtained when the conditions — and 
particularly the moisture — of the surrounding atmosphere are favourable. 

The mortality in the remaining experiments was very slight. As it 
lias been proved that the result of infection, even in a cage where the in- 
sects are unable to escape and are in intimate contact with a large number 
if sixJres, depends mainly upon the external conditions, the writer concludes 
[hat the result of infection in the field depends chiefly upon such 
conditions. When these conditions are unfavourable to the insects the 
pest is soon checked without human intervention. 

During the rainy season of 1915-1916, the locusts increased enor- 
mously in numbers in the centre of the Island of Java (z). In January 
loaists were found infected with Melarrhizium. As a R-sult of the Jan- 
uary and February rains, the locusts, died off " eu masse ” and the pest 
vanished completely. 

The effect of the climatic conditioas was so radical that in mid-February 
the writer was unable to find a single living locust wherewith to con- 
tinue his researches. 

Melarrhizium Anisopliae is found on a quantity of insects in Java. 
Nevertheless, these insects,- which arc exjiosed to infection by it multiply 
to such an extent a.s to cause considerable damage. From these observa- 
tions akme it might be inferred that Mdarrhiztu.n AnisopHae is a 
dangerous parasite only in siiecial conditions. The writer’s researches 
have proved this supposition to be well founded. 

511 . Partial Sterilisation of the Soil as a means oF PrMing It trom Injurious Insects 

end Fungi. — See p. e.-o of Uiia ButkUn 

511 Btb/o a DIpteron Injurious to Ceiety in Allietta, Canada. — 

^TiQtatLAiiD. E. H.. In Tk< AgntMtiurai of ('tmsdto, Vol. So. 7, pp. 600-60J, 

I-'ig. 1-3. OtUwo 1916. 

In the aittunin 1913 and of 1914, a large percentage of the celery 
plants grosni on the Dominion Experiment Station at I.ethbridge, Alta, 
were found to have been damaged extensivdy by the larvae of the 
' .March Fly " {Bibio abbrevialus). 

This appears to be an exceptional feeding habit of these larvae, which 
live for the most part on decaying matter. 

As r^ards tiie damage to the celery, it was found that a great number 
nf larvae swarmed around the infested ^ants, so that the whole of the por- 

n) See B. Dec. No. 1341. 



tionlielow ground might be affected. Towards the base of the plant, dam. 
age is most severe, and the excavations are often confluent. Rarely, the 
larvae burrow deeply into the pulp, thus forming small tunnels. Usually, 
however, feeding is superficial and apparently not very localised, for small 
damaged spots occur all over the part of the plant which is below ground, 
and only at the base, where the plant is most tender, do the larvae ai)|)ear 
to feed continuously in one place. The central stems were not injured. 

The attacked areas turn brown during the late summer and autiunn and 
are the seat of infection for various fungous diseases and for the larvae of 
other diptera. such as Drosopkila, which soon render the plants unfit for 
the market. 

As regards the cause of the damage, the celery beds bad been heavify 
manured and it is on this maiiute that the larvae live, and in the majority 
of cases, mature. When, however, the celery is earthed up, to bleaah, in 
August, many of the larvae of the dipteron are brought into contact with the 
pulpy flesh of the stalks, and apparently prefer it to their normal food. 

Since the damage is to a large extent incidental to this method of bleach- 
ing celery, it is desirable to avoid it in places where Bibio larvae occur in 
large numbers. Methods of bleaching celery between boards, or prepared 
paper, have been adopted at the Lethbridge Experiment Station. It was 
found that where these were materials employed, the celery did not 
sufier to an appreciable extent, and the results were satisfactory from a 
horticultural standpoint. 

The writer gives all the data at present known regarding the life 
history of Bibio abbreviatus, and also a morphological description of the 
larvae and pupae. 

513 - Ceraiitis cosyra and C. capitaU, Dlptem Iniurious to FiuK Trees ii 

South Aflift. — I.OU?fi»SBtT»v, C. P., in Ifit Aartculturai Jovnboi of South Aftice. 

Vol IV, yo pp iSo-i8r, I Coloured Plate- J ob a o n esburg, December 

Although there are a large number of " fruit flies ” in South Africa, 
practically all the damage done by such insects to cultivated fruit tree- 
is the work of Ceraiiiis cosyra and C. capitata. 

The first of these diptera is common in Natal, and the second in the Ca|)e 
Province. Both species occur in the Transvaal, but C. capitata is usually 
mtich the mote abundant. 

After giving an account of the life-history of these parasites, the wiitei 
adds that many of the laiv-ae are captured by predaceous insects when 
they fall to ground in order to pupate in the soil. 

Until Mr. C. W. M41.1.V, now the Cape Province Entomologist, con 
clusively proved the value of the poison bait remedy (which consists of s 
light sprinkling of sugar water poisoned with arsenate of lead), eight or nine 
years ago, the only reliable remedy for fruit flies was to enclose the fruit 
or the tree as a whole, in netting. 

In one year, 1898, 20 000 yards oLcbeap cotton netting, imported at a 
cost of about a penny a square yard, were sold to Cape fruit-grovers. 

The poison bait remedy in now much used in the Cape Province, ami 
though it has to be repeated at short intervals in the Transvaal, owing to 
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the frequency of summer rains, it is a means by which the fruit flv pest 
cn be surere^ in gardens surrounded by others where thisitS 
,s ram^nt. It is drairable to begin baiting early in the season, but even 
,1 It IS done Ute (m December), it should suffice to protect most of the fruit 
that ripens in Febniary, or later. 


JH iDSNts iBjorioiis to the Spruce in Damaway Forest, Scolland. stethisswij- 

ttH, No. 505. 


5,5 euaicuUriut, Er. and Its ReiaUon to the Forest In ScoUand. - 

Homo, JAITBS, W. m Ttm^ions ol Ikt Royal Scotlish Arbor, cuUural .S«.rfv Vol, XXXI 
rurt ], pp. 25-30. I PI. Etlinburgh, Januiirv lyi". ' 

Three siiwies of HylasUs attack forest trees in ScotUnd, H aler Pk 
H. paUtatus. Gyll. and H. cunicularius. Er. The first two have long Ijeen 
known as some of the commonest bark beetles of these forests. H. cunicu- 
krius, on the other hand, has hitherto lieen overlooked, probably owing 
to its close resemblance to H. ater. ' " 


Gf the habits and life-histories of all three siiecies of HylasUs our know- 
Irtlge IS scanty and is largely derived from German scientific literature 
Owing to the fact, however, that Scottish forest conditions are markedly 
di 0 erent from those prevailing on the Continent, it is essential to study oui 
forest.inaects afresh from that aspect. 

In the present articles, the writer deals with ol)ser\ ations made upon 
H. cuntatlaritis under the natural conditions of Scotland, 

The material for the comparison of H. cunicularius with its congeners 
IS based, partly on specimens taken at Skene (Aberdeenshire) in 1914 
and (lartly on siiecimens collected on Darnhall Estate (Peebleshire) during 
1915-1916. The materials for the illustration of the life-history and of the 
injuries caused use<l to young plantations by H. cunicularius were obtained 
on Darnhall. 


The writer describes the adult insect, the egg, larva, brood galleries 
and the pupa. By his researches it ha.s been established that H. cunicularius 
aiidoubtedly breeds in Scotland, and it may prove to be more common than 
e at present supposed. It is essentially a spnice-dweUer. breeding below 
»il level, and it feeds in the roots in which it was reareii If. however, op- 
portunity offers, H. cunicularius migrates to young coniferous plantations 
where it feeds on spruce, Scots pine and larch. 

Its life-history and habits are strikingly similar to those of H. atcr, Pk., 
blit owing to the branching of the roots of its breeding host, the spriicx-, it 
Is probably a more formidable enemy of young trees planted in old spruce 
clearings than H. ater proves in similar pine clearings. 

In the larval stage, H. cunicularius is hamiles.s. The adult, on the 
»ther hand, injures, or totally destroys, newly-planted exmifers of various 
ends. Spruce, Scots pine and larch have been found attacked by it. 

In the areas imder the writer's observation, the loss caused by H. cuni- 
• blarius may be stated as not less than a pound per acre, allowing the cost 
’( planting to be three pounds jier acre, a low estimate. 
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. H. d'Aime tws made out a most damaging case a^nst tbe squirrd. 
He etmcludes from bis ol^rvations that these rodents are great destroy, 
eis of birds. He has seen them disturbing birds while building then 
nests, destroying and knocking down the finished nests, chasing both layiti)^ 
and sitting Wrds. breaking eggs, killing the young. They attack not only 
the small Passeres but also jays, magpies and hawks (these of more comha. 
tive tempeiatment, however). They steal the food of pheasants and even 
visit dove-codP and the poultry yards. In the Somme, where squinch 
were unknown or rare,bitds were very numerous np to recent years but 
with the advent of these rodents the birds diminished in number and have 
now nearly disappeared. If one adds to all these misdeeds the fact that 
the squirrel attacks both deciduous, especially the poplar, and coniferous 
trees, one cannot do better than support the recommendation made to the 
Society of French Agriculturists that the squirrel be regarded as a pest and 
its destruction encompassed by landowners and farmers upon thdr lamLs, 
at all times, even by the use of guns. 
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